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ELECTRICITY ON THE FARM. 

The brief and pithy description given in our pages this week by 
Mr. A. D. McNair of his experiments with an electrically-moved 
grazing pen will, without doubt, be read with great interest by 
many of our readers. The application of electricity on the farm is 
still one of the lagging branches of the art, but it need not always 
remain so; and it is significant to note that Mr. McNair, for sources 
of current, points to the cross-country trolley lines that, as a feature 
of the new century, are now developing in every direction. 





We are not sufficiently experienced in farm life to offer any opin- 
ion of value on the skeep-raising results of Mr. McNair’s work, but 
we can heartily commend the frankness with which he admits the 
reasons and causes for discouragement. The great fact remains that 
all these ideas of electrical application in pastoral and agricultural 
work have to be tried; and it is certainly no reflection on electricity 
that alfalfa is not: altogether successful as an exclusive food for 
sheep. It is to be hoped that these and many other such experiments 
will be tried and renewed, for in that way only can the true value 
of electricity on the farm, and its limitations, be ascertained. 

etinninanpccineiiannierendiiienimnanninnimsnaiinian 


THE LONDON UNDERGROUND. 


A good deal of interest centers in the bids for the electrical equip~ 
ment of the old Metropolitan steam underground system in London, 
especially as it has become quite an international contest. Note is 
made of the situation in our pages this week, with special reference 
to the proposal to use three-phase apparatus on the track. One can 
but admire the boldness and courage with which that method has 
been put forward for such an intricate network of tracks, as well as 
in view of the difficulties connected with obtaining torque for rapid 
acceleration and varying speed in order to maintain the schedule. 
It is true, the system has been applied with apparent success on 
mountain work, as noted in these pages already, and in mining as 
well. But to argue from that to the heavy, complicated traffic of 
the Metropolitan is not easy. Nor is it quite easy to understand 
that the system would, as alleged, be so very much cheaper. 





ALTERNATING CURRENT GENERATORS. 


In this issue appears the first of a series of articles on the construc- 
tional details of European types of alternators. The writer, Mr. C. 
F. Guilbert, is a recognized authority on the subject of alternating- 
current machinery, ard in the article gives the result of a painstak- 
ing and exhaustive study which he made of the alternators exhibited 
at the Paris Exposition. In the succeeding articles each of the vari- 
ous types, which are almost entirely inclusive of European makes of 
alternators, will be taken up in detail and its special constructional 
features described and commented upon. The series will include 
a table giving complete data relating to no less than: 30 alternators, 
the data comprising more than 50 entries for each type, under the 
heads of constants of machines, field, armature and tests. The com- 
petency of the author and the exhaustiveness of the study he has 
made, will give to this series a position of unique importance in the 
literature of the subject. 


a 


ELECTRICAL EQUIPMENT OF HIGH-POWER GUNS. 

The article in another column by Mr. Grahame H. Powell on the 
electrical equipment of high-power guns will be found to have a double 
interest, first, of a general niture through showing the latest stage 
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of the evolution in high-power guns for fortifications, and second, 
as another illustration of the admirable adaptability of the electric 
motor for power purposes. At present army officials are hampered 
by lack of funds for the proper electrical equipment of fortifications, 
each of which should be supplied with a central electrical generating 
plant that advantage may be taken of the electric motor for all 
power purposes, including electrical transportation for the service of 
guns and other purposes. It is sincerely to be hoped that Congress 
will soon see the wisdom of providing funds for this almost indis- 
pensable adjunct of a modern fortification. 
aeeichcsacaaeialle ee. 

MAXWELL’s Law. 

Dr. Fleming, in a recent letter to the London Electrician, points 
out some very interesting electro-chemical relations. Maxwell’s 'aw 
is that the square of the index of refraction of a substance should 
be equal to its permittivity, which latter is also variously termed its 
dielectric constant, or its specific inductive capacity. In many sub- 
stances this consequence of Maxwell’s electro-magnetic theory of 
light is well maintained, but in some materials there is a wide dis- 
crepancy, the observed permittivity by electric test being much greater 
than that corresponding to the index of refraction. The index of 
refraction is obtained with electric waves having a frequency of hun- 
dreds of trillions per second, whereas in experimental measurements 
of the permittivity the frequency is either zero or only a few dozen 
per second. In the case of water, for example, the index of refrac- 
tion is about 11-3, and the permittivity by Maxwell’s law should 
therefore be about 134, whereas, it is really found to be over 50. Prof. 
Fleming shows, however, that when the temperature of these dis- 
trepant substances is lowered sufficiently the discrepancy seems to 
lisappear. Thus when water is reduced to the state of ice, the ob- 
erved permittivity falls to between 2 and 3. 





This effect of temperature is accounted for in a very interesting 
way. It is assumed that on the electron theory of matter, atoms are 
either essentially positive or essentially negative, and that a hydro- 
gen atom is positive, while a hydroxyl atom is negative, and the 
combination of two such atoms into a molecule of water leaves a 
negative electron at one end of the molecule and a positive electron 
at the other. When the water is subjected to steady or to slowly 
reversing electrification, not only is the electric stress transmitted 
elastically, as in the ether, but the molecules are orieated like compass 
needles, and this orientation is equivalent to an augmentation of the 
electric displacement, and gives to the medium a considerably in- 
creased apparent permittivity. With very great speeds of alternat- 
ing electromotive intensity, the molecules have not time to orient 
and the permittivity tends to be reduced to that which corresponds 
to the observed index of refraction. Similarly, at low temperatures, 
the molecules are less free and become interlocked in groups, which 
are devoid of a tendency to become oriented, so that the permittivity 
then approaches that of the unoriented molecules even at very low 
speeds of electrification. This very fascinating hypothesis is only 
one more instance of the tendency which is being manifested to unite 
and correlate electric and chemical theory. 

a alata aia 
THE TWO SIDES OF THE SHIELD. 

One of the most interesting features of the Institute dinner last 
week was the difference of opinion among the talented speakers. for 
the most part past presidents of the Institute, concerning the progress 
of the electrical arts in the new century. We have become so inured 
to the superficially informed and his electric infant, that it was 
almost a shock to hear two distinguished engineers, conspicuous 
for their hard practical sense and for the deep and strong marks 
they have left upon the art, unite in the prediction that the work of 
the twentieth century in electricity would be largely the mere ex- 





VoL. XXXVIL., No. 3. 


tension of what has already been begun. And yet, looking at the 
matter dispassionately, and putting aside the natural tendency te 
glorify our own, we must admit that there is a semblance of truth in 
their contention. In this hour of self-sufficiency a statement of the 
grounds upon which such a contention may be based is not inop- 


portune. 





The nineteenth century has been pre-eminently a century of great 
advances well begun. It has marked the Renaissance of science and 
industry after the dreary and hopeless Dark Ages—ages which lin- 
gered in industry and material advancement later than they endured 
in art and literature. The science of the seventeenth and eighteenth 
centuries bears to that of the nineteenth about the same relation that 
the pre-Raphaelites bore to modern art. But the world was slow of 
advancement and civil and religious liberty had to be wrought out 
by the sword before science could flourish. Little profited it a man te 
spend his life in toilsome investigation when the publication of his 
results only opened the pathway to the stake or proclaimed him an 
outcast among his fellows. It took Luther and Cromwell and the 
French Revolution to give us our heritage of mental freedom, with- 
out which the achievements of the century just past could not have 


been. 





It is small wonder then that the smouldering, repressed fire of in- 
tellectual activity burst out into splendid brilliancy so soon as the 
time was ripe. The first half of the nienteenth century witnessed 
more startling developments in science and invention than any sim- 
ilar period within recorded time. The next 25 years was almost 
equally startling, while the last quarter of the century has been pre- 
eminently a period of enormously rapid growth. Even in our own 
electrical field the progress has been in very large measure the logical 
development by means of the dynamo of theses which had long be- 
fore been laid down. When therefore one is confronted by the ques- 
tion as to the real stage of development of electrical art and science, 
he may well look back a bit and realize that even the last quarter of 
our last century has been in great measure a time of harvest rather 
than of sowing. And it has been not barren of new ideas, yet so far 
as the great fundamental facts are concerned, Faraday gave the world 
more light than all those who have thus far followed him. There is 
ample work for another generation even if there should be within 
its lifetime not a single brilliant discovery or radical innovation. So 
we should not be surprised or disappointed if it turned out that the 
most startling progress of the next half century should be along lines 
other than electrical, perhaps in chemistry or medicine. 





With all the tremendous scope of electrical discovery and inven- 
tion, it is a bit disheartening to realize that our theories as to the real 
nature of electricity are even now little in advance of where they 
were a hundred years since. We still talk glibly of positive and 
negative charges, as one would of red or blue paint, and to explain 
that the said paint is on atoms or corpuscles rather than on pith balls 
The 
general equations of potential and of fluent functions have been 
deftly applied to electrical and magnetic investigations, but the phy- 
sical facts on which the relevancy of the process is based, have not 
yet been disclosed. We can explain in well-chosen polysyllabic terms 
why the frog leg taught Galvani its lesson, but in solemn fact, save 
in differences of terminology, Galvani knew the rationale of the phe- 
nomenon as well as we. Ask your scientific friends what heat is, 
and nine out of ten of them will in effect say that it is a mode of mole- 
cular motion, but if you pursue the inquiry a bit further you will 


as of yore is only to sift our ignorance through a finer sieve. 


get only a glimpse of circling arguments in a haze of definitions. To 
tell the truth, while electrical arts have made progress that has been 
the wonder and pride of the last few decades, electrical theory has 


hardly gotten beyond its swaddling clothes. The steam engine was 
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invented, and much of its theory worked out by Carnot’s skillful 
hands, while the thermal theory had not advanced beyond the stage 
of caloric. 





In matters electrical we are in the main still blundering about in a 
similar stage of uncertainty. It was a century and a half from 
Huyghens to Fresnel, and three-quarters of a century from Rumford 
to Joule, so perhaps we should not marvel if it should take half the 
twentieth century to gain the tremendous generalization that shall in- 
terlink electrical and mechanical stress. At present there is not really 
even a well-defined theory about which to gather experiments, and 
even some of our cleverest investigators are simply adding epicycle 
to epicycle in a maze of orbital arguments. Thus electricity may be 
said to be at once old and young, full grown and barely learning its 
first steps. The material benefits of the present century may owe an 
immese debt to electricity the giant, but his feet are still of clay. 





COMMUNICATION WITH THE PLANETS. 


A letter which appeared in the New York Sun over Mr. Tesla’s 
signature, and is reprinted elsewhere in this issue, discusses the possi- 
bility of communicating with Mars or other planets. Mr. Tesla 
is reported to possess unmistakable experimental evidence, many 
months old, that the transmission of a message to Mars or some other 
planet, is possible and easily practicable. If this were certain it 
would be of very considerable importance. We have apparently no 
evidence, as yet, that any of the sister planets in our solar system are 
inhabited at all. As to Mars, it is doubted by some astronomers as 
to whether the Martian gravitational force, being roughly only one- 
third of the earth’s gravitation, will permit of the retention in its 
atmosphere of any known gas specifically lighter than carbonic acid. 
In fact, it seems to be a matter for discussion as to whether the 
Martian polar caps may not be frozen carbonic acid. Even if the 
Martian atmosphere were similar to our own, it is a purely gratui- 
tous assumption at the present time that there are intelligent beings 
within its confines, capable or desirous of entering into communica- 
tion with the dwellers on our own earth. However, everything is 
possible that cannot be disproved, and if Mr. Tesla can show how 
to produce electrical disturbances of reasonably appreciable magni- 
tude at the surface of Mars across the 50-odd millions of miles 
which intervene at our nearest mutual approach to that sphere, it is 
a matter of interest to see how it can be done. 





The letter commences with a correct statement of the relative 
amount of power which would fall upon an area 528 ft. square, nor- 
mal to a vector distance of 50,000,000 of miles from a radiating cenire. 
That is to say, the power received on this area of one-hundredth of 
a square mile would be one three-quintillionth of the power radiating 
from the source, assuming no loss in atmospheric absorption. Next 
follows a vague description of an electric oscillator consisting of a 
conducting surface above the earth as one armature, the earth’s 
mass as the other armature, and a source of sudden high electric 
potentials between the two. Five millions of horse power is a very 
large activity to produce in an oscillator, and we may be pardoned 
for questioning this magnitude, unsupported by measurements. An 
oscillator of ordinary dimensions is well known to radiate many kilo- 
watts for very brief intervals of time, when excited by a good induc- 
tion coil, so that it is conceivable that an oscillator might be possible 
which should radiate with a momentary activity of 5,000,000 of 
horse power, and without any large total consumption of energy, 
just as the momentary horse power of a cannon is enormous in 
quantitative comparison with the total energy expended in the ex- 


plosion. 





Granting then, provisionally, the possibility of constructing a 5,0c0,- 
oo0-hp oscillator for momentary impulses, we are next assured that 
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if a similar oscillator be constructed on the distant planet, and prop- 
erly attuned, the energy radiated from one and received by the other 
does not diminish as the square of the distance, but that the ratio 
of received to transmitted energy varies inversely as the distance. 
We think that there must be some mistake about this. When a 
radiation takes place from a point source, the wave sheets are ex- 
panding spheres, and their power decreases as the square of the dis- 
tance from the source. When the radiation is cylindrical, the wave 
sheets are expanding cylinders, and their power decreases as the dis- 
tance. When the radiation is in a parallel beam, the power in a non- 
absorbent medium is constant. Consequently, Mr. Tesla’s state- 
ment that his proposed radiation power diminishes with the distance, 
seemingly implies that the radiation is to be of the cylindrical type. 





While it may be possible, theoretically, to distribute electrification 
upon the surface of a globe in such a manner that its release and dis- 
charge may give off radiation of the cylindrical type, we think that 
it is not possible to produce such cylindrical radiation from a single 
point of disturbance on the surface of the globe. In other words, it 
seems that any electrical disturbances that can be produced by aa 
oscillator on the surface of the earth, must give rise to waves which 
at great distances are sensibly spherical, and which dissipate their 
powers as the square of the distance. An oscillator anywhere on the 
earth’s surface, discharged impulsively, will give rise to solitary 
waves of invisible light, the movement of which will be directed, as 
in wireless telegraphy, mainly over the earth’s surface radially from 
the oscillator, but in a minor degree radiation will be thrown out- 
wards into space in waves whose envelopes are very complex near the 
earth’s surface, but which tend to become spherical as the distance 
from the earth increases. We fail to see what the capacity of the con- 
denser formed by the earth and a neighboring planet has to do with 
this question, since the electric disturbance is not communicated to 
any such condenser, but merely to a condenser on the surface of 
the earth. 





Unless, therefore, we are entirely wrong in our premises, we 
think Mr. Tesla is mistaken in his ideas of the mechanism of trans- 
mitting electric radiant energy from one planet to another. We 
hope that Mr. Tesla will publish a precise description of the phe- 
nomena which he observed, and which led him to suppose that ultra- 
terrean causes were at work. From his well-known experimental 
skill, a description of his observations before some scientific body 
would doubtless be extremely interesting. Our readers cannot but 
agree to some extent with the editorial article in the New York 
Tribune, which, speaking for the lay public, ventures to say: “It is 
to be regretted that the first news of the incident was not given to a 
scientific society of standing, rather than to a philanthropic organi- 
zation or an ordinary newspaper. The former method was pursued 
by Faraday, Henry, Hertz and other early investigators, and has also 
been adopted by Marconi, Réntgen, and many modern devotees of 
science. Indeed, it may be said to be the universal practice of the 
more advanced and successful students of nature’s laws. The great 
advantage of such a course is that the question and criticism which 
are thus instantly evoked promote an exact knowledge of the facts 
and a sounder interpretation of them than is otherwise possible. If, 
for instance, Mr. Tesla had honored either the New York Academy 
of Sciences or the American Institute of Electrical Engineers with 
a report of his experiments, several obscure points in his story would 
have been cleared up promptly, and perhaps the suggestion would 
have been made that it is more rational to look for a purely terrestrial 
cause for the observed phenomenon than to go hunting for one out in 
interplanetary space. In the final event it is the scientific expert, and 
not the average newspaper reader, that must pass judgment on such 


a revelation.” 
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A New Century Dinner of the Institute. 





A very successful dinner in place of a regular meeting, was given 
by the American Institute of Electrical Engineers on Jan. 9, at the 
well-known Arena on West Thirty-first Street, when nearly one hun- 
dred members and their friends gathered for the occasion. Mr. Carl 
Hering, presidént of the Institute, took the chair, and a list of 
those present would include, with very few exceptions, those who 
have been active and prominent in the affairs of the Institute since 
its birth. After the dinner, there was a brief series of admirable 
speeches on “Electricity in the Last Century and in This.” Presi- 
dent Hering made the start in a pithy address, and was succeeded 
by Dr. N. S. Keith, the veteran founder of the Institute, who told 
the story of its humble creation in 1884, and cast a rough horoscope 
of its condition in 1984. Speeches were made by ex-presidents of 
the Institute as follows: Kennelly, Crocker and Sprague, the first 
making an eloquent review of the science and art, and the last two 
agreeing more or less in the view that the nineteenth century had 
been a period of unparalleled electrical activity, and that the present 
century, without seeing any very great new wonders, might be de- 
voted merely to work along the lines already familiar. Prof. Hallock, 
of Columbia University, spoke very happily and brilliantly of the re- 
lations between electricity and physics in general. At the close of 
the dinner the wish was universally expressed that the affair might 
be made annual, it being now two years since the last of the kind in 
New York City. The dinner committee were Messrs. W. J. Hammer, 
R. T. Lozier, Max Osterberg and T. C. Martin. It may be noted 
that great amusement was caused during the evening by the reception 
of a fratemaal message from the Martian Institute of Electro- 
Etherical Engineers, to whose president, named Jones, a reply “col- 
lect” was sent by President Hering. 





The Recent Curious Erie Telephone Deal. 





As the result of the extraordinary change in Erie Telephone af- 
fairs, noted recently, the following is a complete list of new directors 
elected, classified as to representation : 

Representatives Old Colony Trust Company Syndicate: Gordon 
Abbott, Walter Abbott, Philip Dexter, William Endicott, Jr., Fred- 
erick A. Farrar, F. E. Foye, Reginald Foster, Francis R. Hart, T. J. 
Harper, J. A. Parker, E. A. Phippen, J. G. Stearns, Charles S. Tuck- 
erman. Old Board: Albert B. Chandler, Charles J. Glidden, Davis 
S. Greenough, J. W. C. Pickering, A. C. Russell. T. T. & C. Co. of 
Am.: Charles E. Adams, Frank A. Cutting, J. L. Jones, William J. 
Latta, Martin Maloney, Frank Tilford, Henry R. Wilson. 

The above gives the Old Colony Trust Company 13 of the 25 di- 
rectors. The retiring directors are as follows: Representing the 
Telephone, Telegraph & Cable Company: George Crocker, Harri- 
son E. Gawtry, Daniel O’Day, John B. Stauffer, Charles R. Morse 
and W. H. Gelshennen. Representing the old board: John C. Burke, 
Wesley A. Gove, James H. Mills, Levi Sprague, Harvey A. Whiting. 
It is proposed to shortly reduce the present number of directors to 
about a dozen members, the Old Colony Trust Company still con- 
trolling the board. Its chairman is a director in the Bell Company. 

The whole story of the transfer of Erie control back to Bell in- 
terests, as told in these columns last week, embraces many points 
of mystery. One “independent” telephonist, expressing an opinion, 
said that he believed that the Erie had been deliberately “unloaded” 
as a trap for those who bought it, to tie up the money they had in 
hand for new work and to swamp them with further responsibilities. 
This, however, does not appear altogether intelligible. The capital 
of the Erie Company is a little over $10,000,000. After its expansion 
to that figure the Telephone, Telegraph & Cable Company of 
America secured control by purchase, at $115 per share, of $5,000,000 
of the $10,000,000 issued capital. It is understood that the larger 
part of this new $5,000,000 had really never been placed. A portion 
of it had to be taken from the stock market, and in buying for control 
the price advanced to $122. The Philadelphia company then had the 
financing of Erie’s affairs. Another $5,000,000 of stock was offered 
to shareholders which was not taken to any great extent, and the 
Philadelphia people were unable to take their half of the new $5,000,- 
000. When the Erie people found themselves burdened with a 
debt of $7,500,000, and the Philadelphia people unable to finance it, 
arrangements were made to return the company to Boston. Two 
syndicates were formed. One syndicate loaned the Erie Company 
$7,500,000 upon $10,000,000 of stocks in the sub-companies as col- 
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lateral, at a net rate of about 6% per cent. A second syndicate pur- 
chased 29,000 shares of Erie stock from the Telephone, Telegraph & 
Cable Company of America at $100 per share, and these 29,000 shares, 
together with 21,000 shares held by the Cable Company, were de- 
posited in trust to secure the control of the company in accordance 
with the wishes of the syndicate advancing the money. 

It is understood that dividends will continue, probably at the 
present rate of 5 per cent, for the company is earning more than this 
amount. 





Electric Railways in Mexico. 





Of the numerous Mexican electric railroad projects now in a fair 
way of realization, one of the most important is the conversion of the 
existing horse road into electricity in the prosperous city of Guadala- 
jara, on the west coast of Mexico, and the building of a network of 
trolley lines in that city will soon be an accomplished fact. The ex- 
isting track is only 6 miles in length, but 34 additional miles will be 
laid with rails within the municipal limits and equipped with electric 
motive power. American capital is at present being raised for the 
purpose of carrying on the enterprise, and specifications are being 
drawn up for the equipment, etc. 

Power will be derived from the River Santiago at a point where 
the water gives a head of over 200 ft. in a barranca or cafion, situated 
some 8 miles from Guadalajara. It was originally proposed to begin 
operations by developing 2000 horse-power, and generators aggre- 
gating 1500 kilowatts were to be installed in the power house. It is 
believed, however, that with the many favorable responses which are 
being received from the various large cotton mills and other indus- 
trial concerns in the vicinity, which at present make use of steam 
power, the promoters will feel justified in doubling the above-men- 
tioned capacity of the power plant at the outset of operations. 

Twenty-two cars will be at first employed on the roads, which 
number will be gradually increased until 70 are in constant utiliza- 
tion. Great secrecy is being pursued in the negotiations, but it was 
stated this week, on excellent authority, that the initial equipment 
—contracts for which will be let inside of six weeks—will mean an 
expenditure of at least $500,000. 





Long Distance Electric Railway in Germany. 





Emperor William is interesting himself actively in the develop- 
ment of electric traction on ordinary railways. A special dispatch 
of Jan. 13 says that he has been watching during the past few months 
the excellent results achieved by heavy electric trains between Berlin 
and Zehlendorf, and that as a result of his observations he has been 
discussing with Privy Councillor Rathenau, who is director of the 
Allgemeine Electricitats Gesellschaft, the possibility of revolution- 
izing the present system of traction. His Majesty is convinced that 
electricity must in the future be the motive power of passenger 
trains, especially express trains, between Berlin and the other Ger- 
man and other European cities. He thinks, however, that steam 
might for the present be retained for freight and local trains. 

Herr Rathenau has issued a report by request of the Emperor, in 
which he states that some of the leading industrial and financial 
firms, including Siemens & Halske and Krupp, of Essen, have 
founded a studiengesellschaft under the chairmanship of Dr. Schulz, 
president of the Imperial Railway Bureau, to investigate the problem. 
This syndicate has appointed a technical committee, of which Herren 
Slaby and Rathenau are presidents, and a sub-committee to deal with 
the details of traffic, architecture and mechanics. These will examine 
data and confer. It is expected that the result of their labors will be 
the establishment during 1901 of a so-called lightning service on the 
military line from Berlin to Zossen, which Gen. von Gossler, Min- 
ister of War, has placed at the syndicate’s disposal for purposes of 
experiment. It is hoped to prove the feasibility of making 200 or 250 
kilometres an hour. 

Each train will consist of a single car, accommodating about 50 
persons. The Allgemeine Electricitats Gesellschaft and Siemens & 
Halske are each building an experimental car, which generally re- 
sembles the ordinary European sleeping car. If the experiments suc- 
ceed on the Berlin-Zossen line, which is only about 30 kilometres 
long, it is intended to start a quarter or half hourly service between 
Serlin and Hamburg. The distance will be covered in rather less 
than an hour. The Emperor has ordered the State Department to 
assist the studiengesellschaft as much as it possibly can. 
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European Types of High-Tension Alternators—I. 





By C. F. GuILsert. 


MONG the various branches of electrical design and construc- 
A tion, that dealing with high-tension alternators has at the 

present time a leading importance on account of the predomi- 
nating position which alternating currents are assuming. In this 
branch the Paris Exposition was particularly instructive, owing to 
the diversity of the types of machines there exhibited. At the invita- 
tion of the editors of this journal, the writer will present in a series 
of papers the result of a careful study which he was enabled to make 
of the types of alternators shown at the Exposition. Before, how- 
ever, taking up the various machines for examination in detail, some 
general considerations will be offered indicating the present status 
with respect to the design of alternators and the ideas pertaining 
thereto which at the present moment prevail. 


GENERAL CONSIDERATIONS. 


a. One of the points most clearly brought out by the Paris Expo- 
sition is the triumph of three-phase currents with respect to alter- 
nating-current generators, which remark applies even to machines 
intended solely for electric lighting. Single-phase and two-phase 
alternators occupied an exceedingly minor position. There were 
only two single-phase alternators exhibited, of which one, a Helios 
machine, also gave three-phase currents. There was but one two- 
phase machine, that of Farcot, and it should be added that in this 
case the machine was necessarily a two-phase for the reason that it 
was constructed for service on existing two-phase circuits. 

b. Another particularly interesting point brought out was the rel- 
atively minor part played by the inductor type of alternator. The 
only manufacturers who exhibited this type in machines of large 
capacity were the Oerlikon Works, Alioth et Cie. and Farcot, and in 
each case the requirement they corresponded to was that of a heavy 
machine for direct connection without the use of a flywheel to single 
cylinder engines. If there is added to the above several small alterna- 
tors of Siemens & Halske, of Vienna, and the Maison Gramme, of 
Paris, we have at the most a total of eight inductor alternators. The 
almost entire employment of large units of low angular speed has 
contributed not a little to this minor showing. The advantage con- 
ceded to inductor machines has been their high peripheral velocity, 
which permits a sufficient width of poles in alternators of high 
angular speed. Velocities of from 115 to 130 ft. per second are, 
however, commonly now obtained from the usual type of machines 
owing to the adoption in construction of square or ribbon section. 
The inductor type still answers to the requirement of peripheral 
speeds comprised between 165 and 355 ft. per second, such as 
may be necessitated in the case of alternators direct-connected to 
steam turbines. An alternator of this kind operated by a steam 
turbine was to have been exhibited in the French section in the space 
of Sautter et Harle, but unfortunately was not finished in time to 
figure at the Exposition. 

c. As has been stated before, most of the alternating current ma- 
chines exhibited were of low angular speed. Leaving aside the induc- 
tor machines in the space of the Oerlikon Works and Alioth et Cie., 
and several belted machines of a capacity not exceeding 200 kw, 
none of the alternators shown at Paris had a speed exceeding 126 
r. p. m. All the slow-speed alternators were naturally for direct 
connection to the driving engine. As is well known, direct-con- 
nected slow-speed alternators necessitate either, first, a design such 
that the rotor shall be sufficiently heavy to act as a flywheel, or, in 
other words having dimensions considerably larger than demanded 
by the requirements of the magnetic circuit; or, second, the addition 
of a special flywheel, or finally, a design such that the magnetic cir- 
cuit will employ usefully all the metal provided. Most of the direct- 
connected alternators exhibited may be classified under the first 
head, while others, such as those of the French Thomson-Houston 
Company, Siemens & Halske, Schuckert, and the Societe Generale 
de Nancy employed flywheels, though in only one case—for the rea- 
son, among others, that the frequency was very low (25 p. p. s.)— 
did the weight correspond to that required by magnetic considera- 
tions. The third solution was adopted by only one constructor, Far- 
cot. The use of the low speeds—a condition imposed by direct-con- 
nection to steam engines—has led to the adoption of peripheral ve- 
locities rarely exceeding 100 ft. per second, and in many cases not 
reaching 80 ft. But even with velocities thus small the width of 
the pole perpendicular to the axis is still relatively large, while the 
width of the machine parallel to the axles is generally small; when 





* ELECTRICAL WORLD ann ENGINEER. 113 


the frame of the stator is not much wider than the length, this gives 
a machine an appearance graceful to the eye. Such are the Helios, 
Charleroi, Creusot and Kolben alternators, as well as some others. 


d. The majority of manufacturers appear to pay special attention 
to drop. This is one of the questions of the day upon which an in- 
structive light was thrown by the machines exhibited at Paris. It 
is admitted at the present time that the value of an alternating cur- 
rent machine—with exceptions, of course, in special cases—depends 
on the drop, not only with respect to inductive, but especially with 
respect to non-inductive circuits. The amount of drop was gen- 
erally around 5 per cent for non-inductive loads, and up to 15 per 
cent as a maximum for inductive loads; some machines, however, 
attained a maximum of only 10 per cent, among which should be 
mentioned a three-phase alternator of the Societe l’Eclairage Elec- 
trique, which has a drop of only 10 per cent with a power factor of .5. 
The matter of drop is intimately related to the material of the cores 
and pole pieces. In most of the alternators exhibited these parts 
were of solid steel, and the saturation in the field magnetic circuit 
was very high—at the point corresponding to no load being in the 
middle, and sometimes even beyond, the bend of the curve of mag- 
netization, as in the case of the Labour and Lahmeyer machines. The 
employment of high magnetizations, while evidently reducing the 
drop, is not without objection. It necessitates in particular a very 
exact knowledge of the curve of magnetization of the material em- 
ployed; a very accurate calculation in designing is required, not 
only with respect to the field, but also—and this it is which renders 
the calculation difficult—with respect to the armature reaction; 
finally, alternators with poles highly saturated will not carry a large 
overload, or even normal load with a power factor smaller than that 
used in the calculations, even though a larger drop would not be 
objected to, on account of the enormous increase of exciting cur- 
rent that would be necessary. 

To resume, such alternators have not, notwithstanding the great 
advantage of very small drop, the flexibility in power of alternators 
of less saturation, which constituted the majority of machines with 
steel poles at the Exposition, or, alternators with laminated fields 
and very low saturation. Among manufacturers who continue to 
use laminations in the field, two—the Allgemeine Elektricitats Ge- 
sellschaft and Farcot et Cie.—can be placed aside on account of their 
employment of the Hutin and Leblanc amortisseur for the purpose of 
facilitating the operation of alternators in parallel. The alternator 
of the Allgemeine Electricitats Gesellschaft belongs in addition to 
the class of saturated alternators and is, therefore, to be classified 
with those of small drop. The other manufacturers employing lami- 
nated fields in alternators with separate poles are the Oerlikon 
Works, the Fives-Lille Cie., Siemens & Halske, the French Thomson- 
Houston and Boucherot et Cie. If we except the two last mentioned 
—the first on account of the alternator having been designed for 
operating rotary converters, and the second on account of the ma- 
chine being asynchronous—we see that the use of laminated fields 
is on the point of being abandoned. Steel poles, moreover, play an 
important role in synchronous operation, for their effect is like 
that of the Hutin and Leblanc amortisseur in diminishing cyclic fluc- 
tuations, though at the expense of a greater loss of energy. But a 
single three-phase alternator, that of Kolben & Co., of Prague, has 
laminated polar extensions. 

e. To the question of drop may be added that of compounding. 
The advocates of compounding reproach the partisans of alternators 
of small drop and consequent high saturation, on the poor utilization 
of the armature on account of the small weight of copper in that 
part of the machine, and favor machines of small gap and an almost 
equal division of copper between the armature and the field. A 
second reason which militates in favor of compounding is one al- 
most inseparable from the first, that of asynchronism; that is to say, 
of the operation in multiple of alternators without their being con- 
strained to preserve synchronism. Two solutions of the general 
problem of compounding and of asychronism were presented at the 
Exposition—one by Leblanc, whose work in electricity during the 
past 10 years has gained the admiration of the engineers of the 
entire world, and that of Boucherot, also widely known for his 
work in alternating currents. A third solution, that of Prof. 
Blondel, was to have figured at Paris in the exhibit of Sautter et 
Harle applied to an alternator of high peripheral speed. We shall 
have occasion later on to return to the two first mentioned solutions. 

f. It seems that few manufacturers have paid attention to the 
armature from the point of view of its reaction. The importance of 
reaction is, however, the preponderating factor in drop with highly 
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inductive loads and, in the writer’s opinion, should be diminished 
with a decrease in saturation of the field, since a small decrease of 
the first may give rise to an important decrease in exciting current 
for full load. The armature reaction in alternators is analogous, 
up to a certain point, to that of induction motors, and its reduction 
can be obtained not only by the reduction of the ampere-turns per 
centimetre of armature, as is generally admitted, but also, other 
things being equal, by a division of the armature into a larger num- 
ber of teeth per pole. This idea has been very happily utilized in 
the alternator of the Allgemeine Elektricitats Gesellschaft, the arma- 
ture of which has 10 teeth per pole, or § per phase. There may also 
be mentioned the Ganz alternator and one of Siemens & Halske, of 
Berlin, which have each three teeth per pole and per phase. The 
teeth per phase of all the other alternators ranged from 2.5 to 2 and I. 

g. The employment of large units renders possible the use of 
bars with connectors for the armature winding. Two manufactur- 
ers, whose three-phase alternators, it may be added, were the largest 
at the Exposition—the Allgemeine Elektricitats Gesellschaft and 
Siemens & Halske—used such bars for the armature. The arrange- 
ment of the Allgemeine Elektricitats Gesellschaft, of which the 
scheme will be given later, is most ingenious and marks a develop- 
ment which ranked as one of the most important at the Exposition. 
The arrangement most used for the winding of the armature with 
coils is the ordinary one well known. There was, however, a gen- 
eral tendency to place all of the coils of the same phase in the same 
order, and thus avoid errors in connections. Among alternators em- 
ploying this kind of winding there may be mentioned those of Brown- 
Boveri, Ganz & Creusot. Most manufacturers used large coils— 
that is to say, corresponding to one complete coil per pair of poles 
and per phase; two, however, employed one coil per pole and per 
phase. These were the Societe |’Eclairage Electrique and the Liege 
Company. 

h. We cannot leave the subject of armature winding without saying 
several words on the type of perforations in the armature. In 
general the perforations were open either to the full width of the 
groove in order to admit the use of form-wound coils, or for only a 
small portion of the width. Some manufacturers, however ad- 
hered to tunneled windings. _These were Brown-Boveri, Rieter and 
the manufacturers of the Labour & Heyland machines. The metal 
separating the tunnels from the gap is very thin, especially in the 
Brown-Boveri machines. Whether tunnels or teeth are used, they 
have generally a rectangular section with angles more or less 
‘rounded. Only one type of machine exhibited—the Lahmeyer— 
employed a circular section. 

i. The gaps employed were quite variable and ranged from one- 
fifth to one-half inch. Many manufacturers provided means for equal- 
izing the gap in case of its becoming necessary through wear or 
other cause. 

j. The voltage employed in the machines exhibited was almost 
always 2200 volts at the terminals, but this followed almost entirely 
from the fact that this was the voltage adopted for the Exposition 
circuits. In reality, the natural voltage of the type shown is from 
2000 to 600 volts, though one machine of 7500 volts was exhibited 
by the Oerliken Works, and another of 30,000 volts, which held the 
high-tension record at the Exposition, was shown in the space of 
the Societe l’Eclairage Electrique. 

The points above enumerated were the principal ones observed 
during a close study of high-tension machines exhibited in the vari- 
ous sections of the Palace of Electricity. In addition to the features 
of a general nature, many machines presented special features worthy 
the attention of engineers. To complete the subject we shall, there- 
fore, give a description in detail of each machine. In order, how- 
ever, to limit the space the dimensions and all principal data of the 
more important machines will be assembled in a table, and in the 
specific descriptions we shall content ourselves with pointing out the 
most interesting features of the high-tension machines, devoting 
particular attention to the new class of compound machines. 





Wireless System in Hawaii. 


Wireless telegraphy between Honolulu and the various islands is 
reported in practical working order. The stations on the vari- 
ous islands have all been established, and the tests made show 
that everything is in perfect order. On Jan. 3 commercial messages 
were to be received. The service will include all the islands except 
There are three stations, one at Honolulu, one at Hilo, and 
Lanai is the connecting station between 


Kauai. 
one on the Island of Lanai. 
the two others. 
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Electrical Communication with the Planets. 





Mr. Nikola Tesla, under date of Jan. 9, has addressed the following 
letter to the New York Sun: 

In your issue of Tuesday, Sir Norman Lockyer, in commenting 
on my observations, is reported as having stated: “Communication 
with Mars is absolutely outside the domain of practical science.” 

Before I had obtained with electrical oscillations results such as 
were outlined in a recent article I would have unhesitatingly agreed 
to this statement, but now I have the unmistakable experimental evi- 
dences before me that the transmission of a message to that or some 
other planet is possible, and, what is more, easily practicable. 

Necessity of avoiding technical details, unintelligible to the general 
reader, compels me to illustrate the advantage of the new means of 
communication over the old by a comparison which, though not exact, 
is sufficiently correct to convey an approximate idea. Suppose that 
the entire available power of Niagara, about 5,000,000 horse-power, 
should be turned into an electric arc and transformed into an equiv- 
alent amount of radiant heat and light energy to be used for the pur- 
poses of signalling. Assume, further, that the observer in a planet at 
a distance of 50,000,000 miles would be able to utilize integrally the 
energy falling upon 1ooth of a square mile of the planet’s surface. 
This would be a difficult, if not impossible task, but if he were suc- 
cessful he would then only have _ 1-3,140,000,000,000,000,000th of 
that horse-power available for the operation of his instrument. 

On the other hand, let us examine how much energy could be con- 
veyed by the methods and apparatus I have devised. In this case we 
should provide a conducting surface, connect it through a coil to the 
ground, and impress electrical oscillations upon this system. By 
availing ourselves of certain adjustments and artifices we should, ac- 
cording to my experiences, encounter no insuperable difficulties in 
setting up a movement of electrical energy equivalent to a rate of 
5,000,000 horse-power, with but a small actual expenditure of energy. 
Supposing the observer in the planet should avail himself of similar 
means; we should then have, as in my system of energy transmis- 
sion or telegraphy without wires, two resonating attuned circuits 
connected through a condenser. A great advantage would be at once 
secured, since the energy does not diminish with the square of the 
distance, as with light, heat or Hertzian rays, but in a linear propor- 
tion to the same. 

Estimating the capacity of the condenser formed by the earth, the 
planet and the intervening medium, I find that we should be able to 
transmit in this manner to Mars, at intervals, energy at the rate of 
1-50,000th of a horse-power, which in the tuned circuit on the plan- 
et, by skilful construction and adjustment of the apparatus could be 
intensified to a rate of one-fifth of one horse-power, and a consider- 
able portion of this accumulated energy would be available for the 
operation of the receiving instrument. 

The attainment of this enormous rate of energy delivery is made 
possible by the fact that in using these novel means we should not 
dissipate the energy of the transmitter uselessly in all directions 
through space, as we should when employing rays. We should sim- 
ply transmit electrical stresses through the medium. It is as if we 
had a weightless, elastic bar extending from our globe to the planet, 
and as if we were transmitting energy by pushing this bar back and 
forth. The above rough estimate is obtained by ignoring the disturb- 
ing influences of the sun and of other planets, but by making all due 
allowances we could still convey to its place of destination an amount 
of energy many million times that possible with radiant light or heat. 
As far, then, as our ability of communicating with Mars is con- 
cerned, far from believing it impossible, we are justified in considering 
it practicable. Why should Sir N. Lockyer doubt that the energy 
would reach the planet? Does not the fact that electric disturbances 
are produced in the earth by changes in the sun offer a sufficient war- 
rant? While I do not consider myself infallible, I feel confident that I 
am neither capable of mistaking earthquakes for novel electrical mani- 
festations, nor incapable of noting what might have escaped the at- 
tention of others. I did not state that I had obtained a message from 
Mars. I only expressed my conviction that the disturbances I ob- 
served were of planetary origin. It does not follow that they could 
be detected by magnetic instruments. These are delicate only in a 
certain sense; in another sense they are very crude. Sir Norman 
Lockyer asks what ground I have for assuming Mars inhabited? I 
do not hesitate to admit that I am convinced of it. Perhaps part of 
my conviction is derived from the perusal of Sir Norman Lockyer’s 
admirable papers. I am sorry he attaches no value whatever to my 
observations. 
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Notes on Electrical Development and Experience in 
the Cripple Creek Mining District, Colorado. 





By J. R. Cravatu. 


HE word “district” is commonly and aptly used by those 
familiar with this (the greatest) gold mining camp of America. 
The Cripple Creek District includes two large towns (Cripple 
Creek and Victor), six smaller towns large enough to warrant electric 
lighting service, a score or more of large regular dividend-paying 
mines, and hundreds of claims in various stages of development. 
Such a condition of. affairs, with towns and mines close together, 
naturally would seem to be conducive to electric power transmission, 
and so it is. Coal is worth, at the mines, from $6 a ton up (prin- 
cipally up) at the mines on the mountain side where it is needed. 
Water is also scarce. 
There are at the present time two companies in the business of 
supplying electric power in the district and a third about to enter 
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However, as there is not enough electric power to go around, perhaps 
it is a good thing that all do not want it at once. Power rates in the 
district are from $0.04 to $0.02 cents per kilowatt hour approximately, 
as near as can be stated in a general way. The large mines, as a 
rule, cling to their established steam plants. The small users are, 
after all, the most desirable customers of the power companies, as 
to secure the business of large mines requires low rates, and neither 
of the power companies is fixed at present to handle many very large 
induction motors. The smaller and newer mines make the best cus- 
tomers, as they have no large steam plants to throw away when they 
adopt electric power, and the small motors they use do not cause 
serious fluctuations in the load. 

Aside from lighting, the principal use of electricity in the Cripple 
Creek mines is in driving air compressors, pumps and hoists. The 
air compressor and pump load is, of course, a fairly steady one, and 
is a desirable one, from the power station standpoint, not only be- 
cause of its constancy, but because a mine owner is more likely to 
realize how much it costs him to run his air compressor by steam 
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the field. Although but a comparatively small per cent of the mines 
are run by electric power the power houses now running are well 
loaded up considering the time they have been in the field. When 
one considers that the camp is ten years old and that for eight years 
mining operations have been going on upon an extensive scale, while 
the oldest power company has been in the field only since the summer 
of 1898 and the amount of electric power is comparatively limited, 
it is not surprising that the per cent using electric power should not 
be larger. It is surprising, however, that the idea should exist which 
does among many of the miners that they can generate their own 
steam power cheaper than they can buy electric power. This idea is 
of course based entirely on ignorance of what steam power actually 
costs, and will be eradicated in time. Then, too, steam plant em- 
ployees have opposed any change which jeopardized their positions. 


than how much his steam hoisting costs him. Nevertheless, hoisting 
is a very important feature of the electric power business. 

Although there are several kinds of induction motor mine hoists 
in the district, one general type has by common consent been settled 
upon as the most suitable for the work. In this the motor is geared 
to the winding drum and in starting the motor resistance is intro- 
duced into the armature circuit. The motor is controlled by a street 
railway type of controller and levers are provided with the hoist, 
one of which applies a band brake to the drum, the other works a 
friction clutch which can disconnect the motor from the winding 
drum. The General Electric hoist controller, which was the first of 
this type, using resistance in the armature circuit, has provisions for 
reversing the motor and helping the bucket going down. The West- 
inghouse controller only operates the motor to lift the load and does 
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not reverse, but depends on the weight of the bucket and use of the 
brake to effect the descent. It is found that starting these induction 
hoist motors by introducing resistance in the armature circuit takes 
much less current and affects the voltage of the supply circuit much 
less than the use of an auto-converter or reactance coil in the field 
circuit for starting, as used on some of the older hoists, and the gain 
in this respect fully pays for the added complication of collector 
rings on the armature shaft which the use of resistance in the arma- 
ture circuit necessitates, 

There are as yet no mine locomotives in the district, as the condi- 
tions do not as yet require them; so that branch of electrical mine 
work is not represented. 

Electric drills have not been introduced yet, but as there are several 
good designs now on the market they will probably be used in the near 
tuture, 

The running of ventilating fans in mines and mills is another ap- 
plication of electric power, and this will probably become more im- 
portant if electric drills are introduced and compressed air is not 
used in a mine. 

The plants and distribution systems of the companies now in the 
field are very substantially constructed with a view to permanency 
and reliability. They were not built until the permanency of the 
camp as a gold producer was well assured, and were built as a sound 
investment proposition. Of the three plants, one generates power 24 
miles away with a steam plant, one has a steam plant in the district, 
but is identified closely with the railroad, which furnishes coal, and 
the third will use a water power 11 miles distant. 


THE COLORADO ELECTRIC POWER COMPANY 


has its power house 24 miles away, at Cafion City, on the Arkansas 
River, where coal and water are cheap. Power is transmitted from 
Cafion City to the district over a 3-phase 20,000-volt line. There are 
two sub-stations in the district from which power is distributed at 
several voltages. The greater part of the distribution is direct from 
the sub-stations to the motors at 500 volts, 3-phase. There is also a 
2500-volt line running out of one sub-station to some distant mines 
and a 6600-volt line running out of another sub-station to supply the 
electric railway power house. The map (page 77) of the com- 
pany’s distribution system in the district shows how extensive is the 
use of electric power in the mines. The distances can be judged from 
the township section lines, which are one mile apart. The 20,000-volt 
transmission line comes in from the south, as shown, and branches at 
sub-station No.1. One branch goes into sub-station No.1 and the other 
cuts across the hills, as straight as practicable, to sub-station No. 2. 
The stations are a little more than a mile and a half apart. As shown 
by the map, the 500-volt secondary distribution system forms a net- 
work, tied together in as many places as possible. The 500-volt sec- 
ondary lines, from the two sub-stations, are run in parallel. Thus 
full benefit is obtained from all the transforming apparatus in both the 
sub-stations and from all the copper in the lines. 

Sub-station No. 1 has four 200-kw transformers, three in use and 
one in reserve, stepping down from 20,000 to 500 volts. It also has 
four 100-kw transformers stepping up from 500 to 2500 volts to sup- 
ply the Arequa mine and Woods mill, at distances of 7581 and 6180 ft. 
respectively. At sub-station No. 2 are also four 200-kw transformers 
stepping down from 20,000 to 500 volts for local distribution. There 
are also four 200-kw transformers, reducing from 20,000 to 6600 volts 
for transmission 8200 ft. to the electric railway power station, where it 
is again stepped down, and supplies rotary converters to run the 
electric railway. This double transformation for the railway load is 
not altogether an ideal arrangement, especially as the present center 
of distribution of the electric road is much nearer the point where 
the first transformation occurs than the electric railway power house, 
but it was desired by the railway company to put the converters in 
its steam plant and also to utilize some apparatus it had when run 
by a water power plant several miles east of the district, which sub- 
sequently proved insufficient. All the sub-station transformers enu- 
merated are oil insulated Westinghouse, except four Stanleys sup. 
plying the railway, and one 100-kw reserve General Electric. 

The transmission line from Cafion City is a little less than 24 miles 
long. It is over a mountainous country and might be expected to be 
troubled from lightning, but there have been few interruptions 
from this cause. No static discharge wires are run on the line, but 
every 5 miles a bank of Wurts cylindrical non-arcing-metal lightning 
arresters are placed, 16 in series, on each line. They are enclosed in 
porcelain, put in a box and placed on a pole. Choke coils and a sim- 
ilar bank of arresters are put at each end of the line. The line is 
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composed of three No. 3 copper wires on Mershon-glass insulators, 
6 ins, in diameter, and triple petticoated. These have given good ser- 
vice, the only trouble experienced being an occasional crack in the 
glass between the tie wire and the pin through which the current 
leaks and burns up the pin. These cracks are usually due to people 
shooting or throwing stones at the insulators. The wires are spaced 
50 inches apart, two on a cross arm and one on a pin on top of the 
pole. At corners the insulators are reinforced by a second insulator 
placed some distance away from the main insulator and tied to it. 
The results of the operation of this line have been very satsfactory 
as to reliability. Only one interruption of consequence has occurred 
in the past eighteen months. This was due to a bad location of the 
line in a creek basin. A mountain freshet washed the poles out from 
under the wires one night at 11:45. The next morning at 7 the dam- 
age was repaired and the line operating. Current is kept on the sys- 
tem 24 hours a day, every day in the year, and all repairs and alter- 
ations are made with current on the line. Since the washout spoken 
of the line was changed from the creek bed to a safer location with- 
out interruption of service. The plan adopted in changing insulators 
and handling the 20,000-volt live wire is to connect the live wire, 
which is to be handled, with a nail in the pole at a point below where 
the linemen stands when working with the line. This jumper makes 
a better ground than the lineman’s body, consequently he is un- 
harmed. In a damp climate there might be danger of burning the 
pole up through the ground, caused by the jumper, but no such 
trouble is experienced in the dry climate of Colorado unless the 
jumper is left on too long. 

N. T. Wilcox, superintendent of the company, although somewhat 
doubtful at first as to the possibility of giving a reliable 24-hour ser- 
vice the year round over a single 20,000-volt circuit, now considers 
the line a success in that respect, and the service as reliable as that 
from any plant. That such results are being attained by a line of this 
voltage and length over the mountains is a matter of encouragement 
to all about to enter the long-distance transmission field. One man 
spends his entire time patroling the long distance line. No small part 
of this company’s success is due to careful, experienced supervision 
and maintenance of all lines and apparatus. The loss in the line and 
step-up and step-down transformations is 18 per cent. It is stated 
that since last summer current has not been off the 20,000-volt line 
a second. During the lightning season in the summer the line cur- 
rent sometimes follows a lightning discharge across the arresters 
and causes a partial short circuit for a few seconds. This interferes 
with the operation of the rotaries more than with any other ap- 
paratus. 

The 20,000-volt fuses for each transformer in the sub-stations are 
small copper wires, 23 ins. long, over which a soft rubber tube is 
slipped. These fuses are stretched between porcelain insulators. The 
insulators are mounted in rows on two rafters 23 ins. apart up near 
the roof of the sub-stations. These fuses are very successful as arc 
breakers. Facilities are provided for quickly cutting out a trans- 
former and substituting the fourth or reserve transformer. Plugs 
cutting out the 20,000-volt primary fuses, for safety in replacing 
fuses, are put on the ends of long sticks for insulation. In case the 
fuses on one transformer blow, the other two legs of the circuit will 
usually carry the load for a short time until the reserve transformer 
can be switched in. Then the fuses can be replaced at leisure. The 
frequency employed on the system is 30 cycles. On the 2500-voli 
secondary circuit Stanley fuse blocks are used in which the fuse is 
passed through a hard fibre tube. 

An inspection of the 500-volt secondary distribution lines reveals 
the fact that lightning is a much dreaded enemy, even on low-pressure 
wires. The original plan for 500-volt pole lines was to put up a cross 
arm with three pins on it for the three-phase circuit and fasten 
barbed wire by staples directly on each end of the cross arm and to 
the pole top. The copper wire usually stretched more than the iron 
and in time a mixup between the two would result. Then brackets 
were put on the ends of the cross arms, as indicated by Fig. 2, and 
the barbed wire was put on the brackets. This was much better, but 
the present practice is to put the cross arm 18 ins. from the top of the 
pole and put a single barbed wire on top of the pole. 

The sub-stations require very little attention. One or more em- 
ployes live near each. At No. I, is a storeroom, and a book-keeper 
is on duty during the day. At No. 2 an employe and daughter live, 
and the girl is able to replace fuses and take care of any ordinary 
trouble, or at least telephone to No. 1 if there is anything she cannot 
remedy. A solenoid relay is kept in the secondary circuits at sub- 
stations which sounds a gong in case current is cut off. A private 
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telephone line is run under the 20,000-volt line from Cafion City 
power house to the two sub-stations. 

The company now supplies about 125 properties (mining and mill- 
ing) with power, or light, or both. All motors are induction type. 
The largest are 100 horse-power, of which there are four, all on con- 
tinuous work. The hoists have motors ranging from 30 to 5 horse- 
power. There are 65 hosts connected. Lights in mines _and mills 
number about 1500. 

In the district and on the 24-mile transmission line there are now 
6 men employed. One of these has the duty of patroling the trans- 
mission line every other day. One mounted inspector is kept con- 
stantly on the go in the district looking over lines, apparatus and 
meters. The company owns and maintains nearly all the electrical 
apparatus, which it supplies with power, and charges a rental along 
with the power bill. Meters are the most prolific source of trouble 
as their locations around mines are not usually ideal, either as tu 
stability of support or freedom from dust. The result is they need 
constant attention. The Thomson meter is used. 

In spite of the large number of induction motors the voltage on 
the s500-volt network, as shown by a Bristol recording voltmeter 
chart at sub-station No. 1, is very small for a power circuit. 

The power house at Canon City has three units, consisting each of 
30-cycle, 500-volt, 3-phase Westinghouse alternators direct connected 
to Hoover-Owens & Rentschler Corliss compound condensing en- 
gines, two of which are usually run. The exciters are independently 
engine driven. In the transformer room are four 500-kw step-up 
transformers for the transmission line. Each of the three transfor- 
mers, regularly in service, has a double throw switch on its 500-volt 
primary side so that the load can be thrown from it to the reserve 
transformer on a moment’s notice. The 20,000-volt secondary cir- 
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FIG, 2.—POLE LINE CONSTRUCTION, 





cuits from each transformer can be opened by switches which give a 
4-ft. break. In spite of the fact that the load consists largely of in- 
duction motors these switches open the 20,000-volt circuit satisfac- 
torily, which contrasts somewhat with the experience of the La Bella 
plant, noted later in this article. A track runs alongside the trans- 
formers, so that any one of them can be slid out onto a truck and 
moved out on short notice. This feature is of value in case one 
catches fire. The switchboard is supplied with voltmeters, ammeters, 
indicating wattmeters and recording wattmeters, on both generator 
and totalizer panels. Automatic circuit breakers are used at the time 
the machines are thrown in parallel (they are always run in parallel), 
but on account of the sudden fluctuations of the load at occasional 
intervals the circuit breakers are blocked up after the machines are 
thrown in circuit and fuses are depended on entirely. H. H. Wilson, 
chief engineer of the plant has done considerable work in the way of 
experimenting with synchronizing schemes and now has a very simple 
and easily worked method. Instead of throttling the engine to get 
the unloaded machine in synchronism with the loaded ones before 
throwing in, an adjustable weight is put on the engine governor. The 
engineer starts up the engine, opens the throttle wide and then ad- 
justs the weight on the governor until the machine is in synchronism. 
After the machine has been thrown onto the bus-bars the weight is 
put back to running position and the engine takes its share of the 
load. Another valuable attachment on the engine governor is an 
oil dash pot with a valve by which the governor can be made slug- 
gish or sensitive. It is well known that it is easier to synchronize 
with a sluggish governor than with a sensitive one, because the vari- 
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ations in engine speed do not come so frequently. With an adjust- 
able valve dash pot the sensitiveness can be adjusted at any time at 
will, 

This company has recently begun commercial incandescent light- 
ing in Canon City in addition to its Cripple Creek load. This is done 
from the same bus-bars. Some may smile at this and have visions 
cf a very fluctuating incandescent service, but the writer can testify 
that the night he spent at Canon City, in a hotel lit from this power 
house, there was much better service as to steadiness of light than 
there is in the majority of electric lighting plants. The service is 
supplied from the 500-volt bus-bars by a Scott transformation from 
3-phase to 2-phase 2300 volts. Stillwell regulators are used in the light 
circuits. 

To operate the station 24 hours it takes 12 men, divided into eight- 
hour shifts. Six men are on the day shift and three men the other two 
shifts. 

The work of this successful company has been thus reviewed at 
length because of the many engineers who are figuring on transmis- 
sion schemes of this nature at the present time. Although the condi- 
tions are somewhat exceptional the engineering results are worth 
knowing. 

The company, of which D. V. Donaldson, Colorado Springs, is 
president, is largely owned in that city. J. G. White, of New York, 
is also a director. N. T. Wilcox is general superintendent. 

THE LA BELLA MILL, WATER AND POWER COMPANY 

began operations in August, 1899. It derives its power from a steam 
plant, at Goldfield, in the midst of the Cripple Creek District. Being 
owned by parties interested in the Florence & Cripple Creek Rail- 
road, over which most of the coal for the district comes, it is en- 
abled to get its coal at a very much lower rate than other concerns 
in the district and is able to produce a kilowatt hour of electrical 
energy at figures that compare favorably with compound condensing 
plants in the central states. The station is well designed and 
equipped. Coal is brought in on a railroad siding above the power 
house roof and dumped into storage bins, from whence it is fed to 
traveling weighing-hoppers, and then to Babcock & Wilcox auto- 
matic chain grates under Babcock & Wilcox water tube boilers. A 
crusher is also provided for emergencies. The coal handling ma- 
chinery was furnished by C. W. Hunt & Co. The generating units 
are McIntosh & Seymour compound condensing, medium speed en- 
gines direct connected to 600-kw 3-phase 6600-volt General Electric 
revolving field generators. Two units are running and a third going 
in. 

The switchboard is about to be changed to a more satisfactory 
arrangement than that at present in use, The main, circuit-breaking, 
3-pole switches in the 6600-volt mains are of the type carrying 
a copper and a carbon contact on the end of a long stick and giving 
a 33-inch break. Owing to the inductive effect of the large number of 
induction motors on the power circuits this 33-inch break is not always 
sufficient to break the arc and it streams across the gap to the detri- 
ment of everything around. In place of these, oil break switches 
will be put in and all 6600-volt wires will be kept off the switchboard 
and the high tension switches placed below the board instead of pass- 
ing up the back of the board to switches at the top of each panel in 
dangerous proximity to the low voltage instrument wires, as now. 

The company sells power to electric lighting sub-stations, owned 
by a separate corporation, at eight towns; Cripple Creek, Victor, 
Goldfield, Independence, Altman, Cameron, Gillette and Anaconda. 
The 6600-volt current is taken direct to sub-stations in each town 
where it is transformed to 110 volts on a 3-wire system. A trouble 


man is kept at each sub-station to look after lines and transformers. ° 


In one station direct current arc machines are driven by induction 
motors. Seventeen mines and five sampling mills are supplied with 
current by this company. The company usually makes a contract with 
the mines, which includes maintaining all the electrical apparatus 
as well as supplying power. It also runs an air compressor in its 
power plant for near-by mines. In some cases the electrical appar- 
atus is bought by the mines, in others simply rented. The principal 
power business is driving air compressors and hoisting. The hoists 
are General Electric induction motors connected through friction 
drive toa winding drum. In starting the motors resistance is put in the 
armature circuit, which is subsequently removed. The distribution over 
the district is at the same voltage as that of generation, viz., 6600. Two 
cross arms are used on a pole line carrying a single 3-phase circuit. 
On the lower cross arm are three pins with insulators for the 3-phase 
circuit. On the top cross arm are three barbed wires for lightning 
protection, which is grounded as frequently as a good ground can be 
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found. This company is under the general management of Asa 
Fisher, vice-president, and Herbert S. Sands is chief engineer. 


THE PIKE’S PEAK POWER COMPANY. 


This company is one of the companies controlled by the Woods 
Investment Company, which owns various mines, mills and other 
properties in the district. The chief engineer of the undertaking is 
R. M. Jones, formerly of Salt Lake City. A water power, coming 
from the western slope of Pike’s Peak, is being developed. Most of 
the work is done, with the exception of the power house. Water, 
under about 1000 feet head, will drive 4 Pelton wheels direct con- 
nected, each to General Electric 400-kw 3-phase generators. The trans- 
mission voltage will be 12,000. Much of the power supplied by this 
plant will be used in the Woods Investment Company’s various 
properties, 





Electric Traction in Naples, Italy, and Vicinity. 





APLES, Italy, during the past year has been the centre of 
much activity in electric traction matters. At the present 
time the transformation of the horse car lines at that city is 

approaching completion, and the first of several electric lines leading 
from the city to towns in its vicinity has just commenced operation. 
It is, however, in projects for lines in Neapolitan and neighboring 
provinces that the activity has most manifested itself. An account 
of a few of these will be given further on. 

Until a short time ago there were but two lines of street railways 
in Naples electrically equipped, and both of these are over such steep 
grades that horse traction would have been entirely out of the ques- 
tion. One of these lines runs from the Museo, a central location in 
the eastern part of the city, to Vomero, a new residence district being 
developed on the heights above the old city. The other has its course 
between the Museo and Torretta, a square at the edge of the western 
side of the city and near the tunnels which pierce the heights that 
form a natural boundary to the city on the west. The latter road is 
part of the system of the Tramways Napolitani Company, which con- 
trols practically all of the urban lines. 

The latter line climbs and descends the steep side of Sant’ Elmo, 
whose amphitheatrical slopes, lined in part with handsome modern 
buildings, and elsewhere covered with century-old houses, fur- 
nishes the beautiful background of Naples. The line reaches its high- 
est elevation near the celebrated monastery of San Martino, and on 
one side descends toward the Museo, and on the other toward Tor- 
retta. Every portion of the road is over steep gradients which at 
times reach 714 per cent. It is planned to extend the Museo end of 
the line down Via Roma, the principal avenue of Naples, to the 
Piazza Dante in the heart of the business portion of the city. The 
Sant’ Elmo line is 5 miles long and has a single track with 15 turn- 
outs. It is provided with two trolley conductors in order to avoid 
complication in overhead fittings at the turnouts. The track is bond- 
ed with Chicago rail bonds. At present there are in use 15 motor 
and 10 trailer cars, each of the former being equipped with two Gen- 
eral Electric 57 50-hp motors. Both electric and hand brakes are in- 
stalled on each car. This road has been in operation several years 
without the slightest hitch, notwithstanding the severe service and 
the lack, at first, of an experienced operating personnel. Until the 
new power station of the Tramways Napolitani Company was com- 
pleted, this and the Vomero line obtained current from the Naples 
central station at a cost of 2.8 cents per kilowatt-hour. 

The transportation problem in Naples is much complicated by 
topographical considerations. The city lies in two natural amphithea- 
tres and a considerable proportion of the streets are extremely steep 
in grade—in some cases the street surface being disposed in the form 
of steps with long lands. The two sections of the city are separated 
by a high spur of Sant’ Elmo which at the fishermen’s quarter of 
Santa Lucia almost reaches the water’s edge. While the western 
portion of the city is much smaller than the ancient or eastern part, 
yet beyond it lies the populated slopes of Posilippo, and two tunnels 
connect it with growing communities on the other side of the tower- 
ing natural wall which forms the western boundary of the city. All 
lines serving this section converge to the east of the spur before men- 
tioned, and use in common a double track. The congestion thus en- 
tailed has been rendered more acute owing to the horse cars very 
frequently becoming stalled in going up the steep grade by Santa 
Lucia. This section of the system is the first to be electrically trans- 
formed. 
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There are about a dozen horse car lines and several steam tram 
lines, wholly or partly located within the city, and all of these will 
soon be run by electric power, which will be supplied from a central 
power house, now in course of construction, having the following 
equipment: Ten cylindrical steel boilers, each having two corru- 
gated furnaces and 20,000 square feet of heating surface; 20 Green 
economizers, each having 32 tubes of 6000 square feet of heating 
surface-—the tubes being kept clean by an automatic arrangement op- 
erated by electric motors, and 3 duplex steam pumps, each having a 
capacity of 60,000 to 100,000 gals. per hour. 

When completed the power house will have five steam engines, as 
follows: three horizontal condensing tandem-compound engines, 
each developing from 1000 to 1500 horse-power, and each direct 
coupled to a 600-kw dynamo; two engines of the same type develop- 
ing from 500 to 750 horse-power and each operating a 300-kw dy- 
namo; and an engine of the same type developing from 400 to 600 
horse-power for the operation of the boosters. There will be four 
boosters, ranging from 27 to 41 kilowatts capacity. All the electrical 
generating machinery and the switchboard have been supplied by the 
Société Anonyme d’Electricité (Schuckert). 

The feeding system will consist of underground cables supplied 
by Siemens & Halske. The voltage supplied direct to the feeders 
will vary from 575 to 625 volts. The portion of the line nearest the 
power stations will be fed direct; the more distant stations will be 
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ELECTRIC TRACTION SYSTEM IN AND ABOUT NAPLES. 


fed from four centres, each feeder to these centres containing a 
booster. For the return circuit system there are five centres, from 
which the return current will be conducted in insulated copper cables 
to the negative bus-bar at the power house, this bus-bar also being 
connected to the track. At each centre there will be installed an 
inverted booster. Two trolley wires will be used over all single 
tracks in order to avoid complication in overhead fittings, and inci- 
dentally to reinforce the conducting system; the trolley wire will 
have a section of 53 square mm. The double track line has a length 
of 17 miles and the single track line a length of 20 miles, which lat- 
ter includes the Sant’ Elmo and Vomero lines above referred to. 
The total length of the trolley wire is 63 miles; Schuckert overhead 
material is employed. 

Three types of rails are used. First, Hitwick rails weighing 77 
Ibs. per yard, with a counter rail weighing 24 lbs. per yard, the 
length being 27 ft.; second, Phoenix, weighing 125 lbs. per yard; 
third, Vignole rails, weighing 50 Ibs. per yard, and having a length 
of from 25 to 30 ft. 

The rolling equipment will consist of 203 motor cars, equipped 
with General Electric 58 motors, and furnished by the Mediter- 
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ranean Thomson-Houston Company. Each car will provide for 20 
passengers in the interior and 18 on the imperialé. The cars and 
trailers will be equipped with both hand and magnetic brakes, 
and the latter provided with an electric coupling for making con- 
nection with the motor car braking circuit. 

We are indebted for the above information to Mr. G. R. Dery, chief 
engineer of construction of the Tramways. Napolitani Company. 

The map shows a system of lines leading from Naples to towns 
in the vicinity, which lines are now being laid down or already existed 
as steam lines and will be transformed for electric traction. The 
work is being done by a company having its headquarters in Brus- 
sels, Belgium, and known as the Société Anonyme des Tramways 
Provinciaux de Naples. The power station is at Capodichino and is 
provided with three engines, each of 350 horse-power. One engine 
is direct connected with a direct-current generator of 225 kilowatts, 
another is direct connected to a three-phase machine of 225 kilo- 
watts, and the third is direct connected on one side with a three- 
phase machine and on the other side with a direct current machine 
and kept in reserve. The direct current machine will feed to the 
lines in the vicinity of the power station and the three-phase machine 
will transmit current at high tension to sub-stations where it will be 
transformed to direct current at 550 volts, this being the operating 
voltage of the entire system. 

The first line to be opened will be that to Aversa, which is to be put 
in operation during the present month. The rolling stock for this 
line consists of 12 motor cars, each equipped with four motors and 
both hand and electric brakes. The total length of the lines indicated 
in the map will be about 35 miles. All the lines will be built and 
equipped by the Union Electricitats Gesellschaft, of Berlin, and we 
are indebted to its engineer in charge, Mr. D. N. Heineman, for the 
information given above. 

The fares on the Neapolitan line range from 3 to 6 cents first class 
and from 3 to 4 cents second class. Each line is divided into 
sections, and the fare paid depends upon the number of sections over 
which a passenger rides. On the horse cars now in use the only dis- 
tinction between first and second class seats, aside from location in 
the car, is that the former have dirty cushions. 

The price of coal ranges from $9 to $10 per ton at Naples, and sev- 
eral projects have been put forward to transmit power to Naples for 
electric railway and lighting service from waterfalls, of which there 
are many in the mountain ranges occupying the central part of the 
Italian peninsula its entire length. One of these relates to a develop- 
ment of a power on the Volturno River, near Capriata, and about 20 
miles distant from Naples. It is estimated that a minimum of 3400 
horse-power may be developed at a total cost of $500,000, and that 
the total annual cost of a horse-power delivered in Naples would be 
$34. According to late advices, a company with a capitalization of 
$2,800,000 has been formed to carry out this work. The money will 
be furnished by a syndicate of Northern Italian bankers, and the 
construction placed with a well-known German firm of electrical 
manufacturers. 

Before passing to projected electric railway lines, it is interesting 
to note that a storage battery car lighting system has been success- 
fully operated for some months on the light steam railway line be- 
tween Naples and Cumae. The storage battery is contained in the 
baggage car and consists of 18 Tudor cells, each cell, with its recep- 
tacle, weighing 122 pounds and having a capacity of. 360 ampere- 
hours. First and second class cars are provided with three lamps of 
12 candle-power, and third-class cars with two lamps. The battery is 
charged at Fuorigrotte, on the outskirts of Naples, from a 7-kw dy- 
namo. There are four batteries in constant use during the summer 
for that number of trains, and two batteries are kept in reserve. 

An agreement has recently been entered into at Naples between 
Engineer A. Caneva and M. Van Dorpe, representing a Belgium 
financial syndicate, with respect to an electric line from Naples to 
Benvenuto. On March 11, 1900, royal approval was given to a plan 
for an electric railway in the provinces of Naples, Benvenuto, Avel- 
inno and Caserta, and traversing more than a score of communes. 
The power station wi!l be constructed at Arpaia. 

Another project relating to the Neapolitan provinces is that of 
Engineer A. Micole, who has proposed an interurban electric road 
connecting Taranto, Manduria and Lecce with a branch to Monopole 
and another to Nardo, a total length of 110 miles. This railway will 
have 38 stations and serve directly a population of 317,000, with 185,- 
000 more within a radius of ten miles. The plan is to provide for two 
power stations, delivering current at 15,000 volts. The total expend- 
iture is estimated at $4,800,000, or a cost of $44,000 per mile for in- 
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stallation. In order to guarantee this expenditure, annual subven- 
tions for the entire period of the concession of 70 years are asked 
per mile, as follows: $1,700 from the State, $335 from the provinces 
of Bari and Lecce, and $167 from the communes interested. This 
annual subvention will assure the necessary capital charges at the 
rate of a cost of $44,000 per mile. This guaranteed, it is estimated 
that the cost of operation will be met if the annual receipts amount 
to only $1,330 per mile, and there is every reason to believe that this 
income would be much exceeded. 

The Mediterranean Railway Company is considering a project for 
a double track electric railway, starting from Naples and extending 
to Rome, and having a total length of 125 miles. A greater part of 
the road will be over partially level ground, including a section of 30 
miles along the Roman Appian Way between Terrcicina and Cis- 
terna. Owing to the small grades it is expected that with electric 
traction the time between Naples and Rome may be reduced to three 
hours. 

A concession has been asked for an electric railway line from 
Capua through Santa Maria and Caserta to Maddaloni, power to be 
obtained from the falls on the Volturno, on which river Capua is 
situated. 





Electrical Equipment of High Power Guns. 





By GRAHAME H. Powe tt. 


N order that its latent power for destruction may be developed, 
I the modern high-power seacoast gun must not only be properly 

aimed, but in these days of quick steaming and manceuvering 
vessels, must be aimed rapidly, and in this fact electrical power finds 
a new application. 

The aiming of such a gun requires two distinct operations. The 
movement of the carriage in azimuth and the elevation or depression 
of the gun. The weights to be moved are large, the moving parts 
of a I2-in. gun and carriage weighing approximately 440,000 Ibs. 

Up to the present time, all the gun carriages installed in our forti- 
fications have been designed for the use of hand-power only in their 





FIG. I.—TRAVERSING MOTOR. 


manipulation, but this was found to be so exhausting on the gun 
crew, as well as the cause of numerous delays in service, that a series 
of experiments were instituted at one of the fortifications in New 
York harbor with a view to the development of an efficient electrical 
apparatus for the purpose. 

The result of these experiments has been most gratifying, and 
the Government is about to equip a number of the large-caliber guns 
with electrical power apparatus. 

Each artillery fortification is equipped with a central station for 
lighting the magazines and operating searchlights, and so on, and 
the current required for power will be supplied from this source. 

The equipment for each carriage consists of one 3-hp motor, direct 
connected by spur gearing to the crank shaft of the traversing mech- 
anism, and a 5-hp motor for operating both the elevating mechanism 
and the retraction gear. On a disappearing carriage the gun is 
raised from the loading or “down” position to that for firing by the 
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action of the counterweight, and when fired the energy of recoil re- 
turns the gun to the loading position. This operation is entirely 
distinct from the elevating and depressing of the gun in aiming, and 
a pinion on the motor shaft is arranged to be thrown by a hand lever 
from mesh with one gear to the other, being secured in each position 
by a safety catch. 

The traversing motor is placed on the forward part of the carriage, 
as shown in the illustration (Fig. 1), while the elevating and re- 





FIG, 2.—ELEVATING AND RETRACTING MOTOR. 


tracting motor is attached to the left side of the chassis, as seen in 
Fig. 2. In future constructions the latter motor will probably be 
placed between the cheeks of the carriage so as to be better pro- 
tected from mechanical injury. 

The motors are each of the iron-clad type, dust and water proof, 
and all wiring is enclosed in spiral steel-armored cables. On the main 
crank shaft of the traversing gear is placed a drum, and to this is 
applied a mechanical hand brake, which is used to overcome the 
tendency of the carriage to settle back when stopped quickly at a 
particular point, due to the great weight and inertia. The brake is 
found to be very convenient and effective in quickly laying the gun 
in azimuth, as it enables the operator to slowly approach the de- 
sired reading and stop on the exact minute of arc before entirely shut- 
ting off the current. 

A very effective form of operating switch which is used con- 
sists of two levers and two push buttons, so arranged that one lever 





FIG. 3.—GENERAL VIEW, SHOWING BOTH MOTORS. 


corresponds to a movement of the muzzle of the gun to the right 
and the other to the left. Either lever is readily grasped in the fingers 
of one hand while the thumb is used to press either the “fast” or 
“slow” button. Two of these switches are used, one being located 
conveniently near the traversing motor on the forward part of the 
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carriage for use in indirect laying, and the other on the sighting plat- 
form for direct laying, so that in practice the operator can follow 
a moving vessel through the telescopic sight and keep the gun con- 
stantly trained upon it. A similar switch for controlling the elevat- 
ing mechanism is placed on the side of the carriage, as this opera- 
tion is not one that would be performed by the man training the gun. 
Actual experience has shown that by means of the power apparatus 
described, it is possible to change the direction of the gun by as 
small an arc as one-half degree, while the carriage can be traversed 
through the entire field of fire, 120 deg. in 28 seconds. This enables 
the operator on the sighting platform to follow a moving target 
through any possible evolution, and still keep the gun trained on the 
vessel; and if, at the same time, the distance of the target is ac- 
curately determined at regular intervals by means of a range finder 
it is possible to keep the enemy constantly “covered” and be ready 
at any instant to deliver the fire of the gun. 

The central station is located in some protected place, and fre- 
quently in the older fortifications, in the casemates, as it is essential 
that the lighting and power plants should have complete protection as 
possible from the enemy’s fire. Rooms so protected will in many 
cases be somewhat lacking in light, ventilation and dryness as com- 
pared with commercial plants and consequently the installation must 
be so designed as to minimize the effects of moisture. 

Steam is employed as the motive power in most cases, though in 
a number of instances oil engines are used. In the former case, the 
disposition of the exhaust becomes a matter of importance as the 
escaping steam might easily lead to the position of the plant becom- 
ing a target for the enemy. 

Another source of possible danger, which would not, of course, 
arise in a commercial plant, is the breaking of the glass storage bat- 
tery jars due to the concussion from the guns, and it has been found 
necessary to place cushions, such as hard rubber, on the edges of the 
jars beneath the supporting lugs of the plates to distribute the weight 
and prevent strains due to changes in temperature as these strains 
make the jars sensitive to shock. 

The electric light and power installations throughout are on the 
direct-current two-wire system, and lamps and motors are designed 
to operate on 110 volts. The wiring is sometimes overhead, and at 
others in conduits, depending upon the local conditions. 

The steel armor-piercing projectile for a 12-in. gun weighs 1000 
Ibs. This is placed on a shot truck in the magazine, which is then 
placed on the ammunition hoist, operated by a small electric motor, 
raised to the level of the loading platform, and from thence run to 
the breech of the gun. 





Proposed Three-Phase Motors for London Underground 
Road. 





NTENSE interest has been aroused during the past week in 

American, English and European electrical circles generally by 

the statement that Ganz & Co., of Buda Pest, with their bid to 
equip the old London underground road—the Metropolitan steam 
system—with three-phase apparatus, were likely to get the contract 
for which other well-known manufacturers were bidding, with direct- 
current apparatus. Among the bidders are the British Thomson- 
Houston (General Electric) Company, the Westinghouse C>om- 
pany, J. G. White & Co., Dick Kerr & Co. (Prof. S. H. Short), and 
others equally well known. As to the situation at the present critical 
moment, a special cable dispatch from London, of Jan. 13, says: 
“Ganz & Co., of Buda Pest, with a proposal to do the work for £300,- 
000 ($1,500,000), have not only far underbid their American, British, 
German and French rivals, but have submitted a system which rail- 
way authorities here think unapproached by that offered by any 
one of the eight other aspirants for the big contract. Sir William 
H. Preece, the consulting engineer of the company, who will spend 
this week in Buda Pest inspecting the suggested plan, said: 
‘Messrs. Ganz’s scheme marks a distinct revolution in traction ideas. 
It is a radical departure from anything ever before projected in the 
way of electrical transportation. ‘While nothing is yet definitely de- 
cided, the uniqueness of the system in question, together with its 
cheapness, has naturally forced it forward for prominent considera- 
tion.’ Mr. Lemuel Bannister, vice-president of the Westinghouse 
Company, said: ‘The Ganz alternating-current system has been 
experimented with in the United States during the last 15 
years, and our English friends may be sure that if it had been worth 
adopting it would long ago have been put in operation on American 
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wailroads. In fact, the Westinghouse Company controls the patents 
for the system, and the Ganz firm could not install it without our 
consent. If the District Railway desires to indulge in the luxury 
of experimenting, Yankee engineers have nothing to attract them; 
but if it desires a system founded on a demonstrated practicability, 
there is no danger that the contract will get away from the United 
States.’” 

The details of the Ganz plans and proposals are not known here, 
nor have they been given out yet in England, so far as we are aware. 
Herewith is shown, however, their three-phase locomotive, with 
which some details are given. The three-phase system has been put 
in operation, it may be remembered, on the Burgdorf-Thun road by 
Brown, Boveri & Co., and on the Jungfrau road by that concern also, 
and the Oerlikon Works. The equipment of such a road as the 
London Metropolitan, with its intricate switches and connections, 
and with four tracks in places, involves questions of a nature far 
more difficult to solve than anything of the kind ever before at- 
tempted. 

The locomotive shown in the accompanying illustrations, for which 
and details we are indebted to Mr. A. Hausegger, their engineer, 
was made by the Ganz Company for the Hungarian State Iron Mine 
at Vajda-Hunyad. The body is made of forged iron, and is sup- 
ported on four bearings by eight springs. The driving power is fur- 
nished by a 12-hp three-phase motor, with a maximum capacity of 
18 hp. The speed is 800 r. p. m. at 300 volts, and a frequency of 42. 
The motor is suspended by two spiral springs, and is pivoted by 
two arms on the gearing shaft; the latter shaft drives one axle of the 
locomotive by double gearing, and the other by means of chains— 
in this way the whole weight of the locomotive being utilized for 
tractive purposes. 

The motor has a stationary field and a revolving armature. The 
fatter is provided with three collector rings, which, by means of 
carbon brushes, are connected to the motor starter, consisting of a 
controller and a rheostat. The trolleys, it must be carefully noted, 
are used, the rails forming the third conductor. The weight of the 
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An Electrically Moved Grazing Pen. 





By A. D. McNarr. 


HE experiment here recorded is primarily an agricultural ex- 
periment, and only incidentally an electrical one. The writer, 
having become acquainted with the remarkable productiveness 

and high feeding value of alfalfa, conceived the idea of grazing it at 
that stage of growth when it has a maximum feeding value, and in 
such manner that none of it would be tramped under foot. This 





FIG. I.—ELECTRICALLY-PROPELLED SHEEP PEN 


meant that the alfalfa must at least reach the bloom stage, and would 
therefore be from I to 2 ft. high. 

To accomplish the desired result the writer proposed to construct 
bottomless pens, mount them on castor wheels, fill them with sheep 
or other animals, and cause the pens to be drawn across a field of 
alfalfa or other forage crop at a snail’s pace, so that the animals 
might eat clean the approaching forage before they could get their 





Fics. I AND 2.—THREE-PHASE LOCOMOTIVE. 


locomotive is 8000 Ibs., the speed 7 miles per hour, the pulling effort 
600 Ibs. 





Consolidation in Montreal. 





An electrical consolidation in the city of Montreal is now in 
process of organization. A new company, to be known as the “Light- 
ing & Power Company of Montreal,” is to be formed with a capital- 
ization of $25,000,000, to take over all the light and power companies 
of the city. The companies which will, it is said, be absorbed, are the 
Chambly Manufacturing Company, the Royal Electric Company, the 
Montreal Gas Company and the Lachine Rapids & Hydraulic Com- 
pany. The Quebec Legislature will be asked to change the Chambly 
Company’s charter so as to give it the power to absorb the present 
existing companies. This will obviate the necessity of obtaining a 
mew provincial charter. 


feet on it; and allow the forage to grow up behind, ready for another 
grazing when it should reach another maximum stage of growth. 

An interview with Prof. C. D. Smith and Prof. J. D. Towar, of 
the Michigan Agricultural Experiment Station at Lansing, resulted 
in arrangements for trying the experiment under the direct super- 
vision of the latter. The experiment was a very small one, owing to 
the fact that only one-tenth of an acre of alfalfa was available for 
the purpose. Only one grazing pen was needed, and its sole occu- 
pants were a Dorset ewe and her twin lambs. 

The apparatus consisted of a pen one rod long and 8 ft. wide, con- 
structed of 2x4 in. bottom rails and corner posts, and 2x 3 in. top 
rails, and braced with 1 x3 in. pieces at each corner, the four sides 
of the pen being inclosed with poultry netting. Also, four iron castor 
wheels 8 in. in diameter, one under each corner of the pen; two gal- 
vanized iron wires, No. 16, one attached to each forward corner of 
the pen to draw it across the field; two swivel pulleys tied to stakes 
driven in the ground; two iron spools mounted on a %-in. shaft and 
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fastened to the latter by set-screws; a train of gearing consisting of 
two spur gears and one worm gear; one belt and pulley and a one- 
tenth hp, 100 volt, General Electric single-phase alternating current 
motor, with the ventilating fan taken off and a small pulley wheel 
put in its place. The galvanized iron wires ran from the pen to the 
spools on which they were wound, via the swivel pulleys, as shown 
in Fig. 2. A method of moving a system of two or more pens is 
shown in Fig. 3, while the actual electrically-propelled pen is seen 
in Fig. 1. 

This arrangement was not strictly necessary in drawing one pen, 
but would be necessary where several pens are drawn by the same 
motor. The reduction in speed between the motor armature and the 
iron spools was in the ratio of 75,000 to 1, approximately. It was de- 
sired to start the experiment on May 1, 1900, and continue it till Oct. 
1. The pen was indeed started on May 1, by hand, the mechanical 
and electrical equipment not being ready till midsummer. 

The strip of alfalfa was exactly one rod wide and 16 rods long, 
hence the pen, one rod long, just spanned the width of the strip. It 
was agreed to graze this strip four times between May 1 and Oct. 1. 
(It had been cut for hay four times the previous year), which meant 
a daily movement of 6.87 ft. and a grazing of 6.87 X 16% = 113.35 
square ft. of alfalfa daily. 

Water was carried to the pen daily by an attendant, and a piece of 
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worked all right, and drew the pen about 2% ft. per hour until the 
motor got wet from a dashing rain and the coils burned out. It was 
never desired to keep the pen in motion all day. It was thought that 
one hour in the morning, another at noon, and another at night would 
be sufficient time for the animals to graze. This grazing at intervals 
is a good thing within movable pens for special reasons. Animals 
might lie down against the rear side of the pen and block the motion, 
but if they are accustomed to eating at regular periods they will arise 
at a signal and eat as the pen commences to advance. 

It will naturally be asked: How much power is required to move 
these pens? There are no official data to give. No electrical or me- 
chanical measurements were made by the authorities at Lansing, 
though it is trusted they will be made another year. The writer, 
however, made a mechanical measurement, which, though with crude 
instruments, is believed by him to be substantially correct. The 
measurement was not of the pull of the pen at Lansing, but of a 
heavier pen (15x15 ft.), built at Dansville, N. Y., in the summer of 
1899. The average pull at a snail’s pace, on this pen on a level clover 
field was go lIbs., including friction of swivel pulleys and spool shaft. 

Assuming this figure to be correct, assuming also 16 such pens in 
one system (enough for 100 ewes and 100 lambs), and assuming a 
forward movement of 25 ft. per day, which allows 30 square ft. of 
forage for each ewe and each lamb daily, the total work of move- 
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Fics. 2 AND 3.—D1IAGRAMS SHOWING METHOD OF OPERATING SHEEP Pens. ENpD AND SIDE ELEVATIONS OF PENS. 


rock salt was placed where they could lick it when they chose. A 
strip of canvas covered a portion of the pen and proved a protection 
against cold rains in May and the hot sun of midsummer. The com- 
bined weight of the two lambs on May 1 was 45 lbs., and on Aug. 1, 
three months later, it was 131 lbs., or a total gain of 86 lbs. A sup- 
plementary ration of oats, amounting to 70 Ibs. in three months, was 
given for the sake of variety. 

On July 20 the ewe was taken away, after which time the lambs 
would not eat the alfalfa as fast as it came to them, and it was de- 
cided to cut some for hay and allow the lambs to catch up. Fifty lbs. 
of hay were thus secured. Had the lambs been butchered on Aug. 1 
we should have been satisfied with the results. We had obtained 86 
Ibs. of flesh from a one-tenth acre of ground, which, at 5 cents per Ib., 
was worth $4.30. Deducting 60 cents’ worth of oats, we still had a 
return of $3.75 from a tenth acre, or at the rate of $37 per acre. Two 
months yet remained until Oct. 1, and the writer expected to see a 
total increase of 120 lbs. by that time. This, even deducting the value 
of the oats would have been worth $5, or at the rate of $50 per acre. 
We were soon, however, to be disappointed. The lambs commenced 
to “scour” soon after Aug. 1, and went from bad to worse until they 
died. This turn in the tide was undoubtedly due to grazing alfalfa 
“too exclusively.” Alfalfa is a very nutritious plant, but all animals 
need a variety of food, and this must be provided under any suc- 
cessful regime. 

Concerning the electrical movement of the pen, the apparatus 


ment per day will be 25 & 16 X 90 = 36,000 ft.-lbs. Assuming, further, 
that the total movement per day is made in three actual running 
hours, or 180 minutes, the power will amount to 36,000 — 180 = 200 
ft.-lbs. per minute. 

It is quite probable that one-tenth hp of electrical energy will move 
this system of pens if a good train of gears is provided. Such a train 
might consist of two worm gears and a spur gear. The calculation 
of efficiency of this train of gears and motor would probably be as 
follows: 


Efficiency of electric motor............ 50 per cent. 
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Total efficiency equals .80 & .40 & .40 X .50 = 64-I0 per cent. 

One-tenth hp equals 3300 ft.-lbs. per minute. Six and four-tenths 
per cent of 3300 equals 211.2 ft.-lbs. per minute, which is 11.2 ft. Ibs. 
per minute more than would be required. 

It remains to be seen whether this electrical system of grazing is 
commercially feasible. It is in its experimental stage. It is open to 
some objections which may or may not prove formidable, but it also 
has several advantages. If it is immediately practicable anywhere it 
will be along the lines of electric railway which are fast threading 
their tracks along country roads. It is the belief of the writer that 
1000 Ibs. of flesh per acre of ground is by no means the limit that can 
be obtained by this method of grazing. 
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Telegraph Operators in the Philippines. 





By F. E. Grain. 


MOST pressing need for telegraph operators has existed in 
A Luzon, Panay, Cebu, Negros, Mindanao, Gimeras and other 
of the leading islands of the Philippine Archipelago, where 
Government lines have been put in recently. The linemen have been 
putting in new lines much faster than the operators can be furnished 
to supply the stations. Very many of the stations which were fitted 
up with a view of permanent occupancy have already been aban- 
doned because of lack of telegraph operators. The Government is 
constantly sending over new men, but not fast enough to meet the 
requirements, for hardly a day passes that a new station is not 
opened in some part of the archipelago. Within a very few months 
the work of connecting all of the islands by cable will begin. The 
United States cable ship “Burnside” has a considerable portion of 
this cable aboard, and, with Manila as a centre, the cable lines will 
extend to the most remote points in the Philippine group. At the 
present time the only islands joined by the cable system are Panay, 
Cebu and Leyte, which are wired with Luzon. The establishment of 
the new connections so as to connect all of the numerous islands of 
the Philippine Archipelago will necessarily call for the employment 
of additional stations, and of course a telegraph operator in each 
station, and in some cases, where there is much night work, there 
must be two operators. The advent of the cable lines also means that 
there will be additional stations established in the interior of the 
different islands. At present the island of Luzon is well provided 
with stations and the interior can be reached at any time. Panay 
Island is also liberally dotted with telegraph stations, and the move- 
ments of the troops can be known at all times to the department com- 
mander. Still there is a severe handicap due to shortage of men on 
both of these islands. The writer recently met the telegraph operator 
of San Jauquin, one of the coast stations, going into Iloilo, where he 
had been ordered to report to take charge of the office at Jaro. There 
was no other way to get a man for the Jaro station than to close up 
the San Jauquin station. I stopped over at Tigbauan one night and 
found the operator ill with fever, and his superior officers were try- 
ing hard to get a man to take his place so as to “relieve” him and 
permit him to go to the hospital. But none could be had for several 
days, and, the Tigbauan station being a central point, several branches 
depending upon it for transmission of messages by telegraph or tele- 
phone, the office could not be closed and the ill operator stuck to his 
post until finally a man was secured by closing up an office of minor 
importance. 

The Government is sadly in need of experienced operators, and 
when the new cable lines are established the need will be greater 
than it is at present. There are now, to the knowledge of your cor- 
respondent, a number of important offices closed simply for lack of 
men. One of the reasons why many men do not enlist for this ser- 
vice is that the pay does not seem to them to be as much as it ought 
to be. 

The pay is indeed low, but it must be remembered that the Govern- 
ment provides everything, including rations, lodging, medical at- 
tendance, clothing, etc. The pay of a first-class private in the signal 
corps is $20.40 per month. Many operators enter the service in this 
capacity, although some are not thoroughly qualified and are obliged 
to enlist as second-class privates, in which case the pay is a little 
lower. After a short service, however, the second-class private is 
usually appointed a first-class private. In a year or so he becomes a 
corporal, with a slight increase in pay and privileges. In course of 
time he may become a sergeant, in which case his pay begins to jump 
upward, and if he passes through the stages to chief operator he 
will find that he is drawing a salary of $40 to $50 per month, and 
nearly all clear gain. 

The writer has been here about a year in the field and has met 
with many operators direct from home, most of whom are glad to 
get the outing offered as a change from the confinement of office 
work in their former occupation. Often the new man arrives and 
instead of being put directly into an office he is ordered to join the 
linemen, in which case he usually finds that he has some rough sol- 
diering to do. All his work is performed with a rifle slung to his 
back or a revolver in his waist belt, ready to drop and take shelter and 
open fire upon any enemy in the brush. Linemen are particularly dis- 
tasteful to the rebels of the islands, and they take every opportunity 
they can to harass the little bands of workers who are stringing 
wires across the newly garrisoned country. Ordinarily a guard of 
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from six to eight men accompany the linemen, in which case there is 
not so much danger of molestation. 

There are periods of the year in the group during which the 
heavy gales sweep the islands from shore to shore, carrying every- 
thing before them. I have witnessed the disastrous effects of sev- 
eral of these gales. Shortly after the gale begins, the operators, 
linemen and all prepare to make repairs. As soon as the gale shows 
signs of abating, the operators and the linemen secure the services of 
dozens of natives and then the work of replacing broken poles and 
repairing insulators and wires begins, so that in a day or two the 
lines are once again in operation. Often the enemy take advantage 
of the gales to do further damage to the lines. If natives are caught 
near the lines by soldiers or linemen the orders are to shoot any 
who are acting suspiciously or have tools in their hands for cutting 
wires. But when the gales rage the native can readily sneak up to the 
lines and help the gales in their work of destruction by tearing down 
weakened poles and breaking insulators with rocks, so that the ex- 
tent of the destruction is sometimes very great and the loss heavy, 
for the reason that supplies of cross-arms and insulators are not in 
abundance here, although poles can be cut from the forests readily. 

Applicants for appointment to the signal corps of the army in the 





LINEMEN CROSSING BAMBOO BRIDGE. 


Philippines must be physically sound. I have seen many good men 
rejected from some defect of the eyes or lungs. Even before the 
applicants are put through the test examinations in the United States 
concerning their knowledge of line work, telegraph operating, sig- 
nalling, etc., they are examined physically. This is a severe climate 
on most men, and few can escape the ravages of one or more of the 
numerous fevers of the islands. There appear to be fever microbes 
in the air, for the men never drink any but boiled water, and every 
precaution is taken to prevent fevers. Yet I have seen many of the 
men stretched out day after day on the floor or ground of their 
tents suffering from fever. Often the fever hangs on for many days 
and will not cease until the man is sent to the hospital for an ice 
bath. The ice bath drives the fever out of his system and puts him 
on his feet for a few months, when he is likely to get another touch. 
Series of such fevers bring on typhoid. But it may be two years or 
more before anything of the sort occurs, and before the two years 
have expired the man is usually relieved and sent to a station in the 
United States. It is believed that definite plans have now been made 
so that the men will have to serve only eighteen months in the Phil- 
ippines, when they will be relieved and permitted to serve a year in 
the United States before again returning to the islands. 

But it is not only telegraph operators that are in great need by the 
Government for Philippine service. Electrical sergeants are in very 
great demand. The Government is sending to American firms for 
considerable electrical apparatus, and electrical sergeants are re- 
quired to set it up and see that some one is instructed to operate the 


machine. The Government will put in electrical apparatus on the 
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same lines as in the forts in America. The principal electrical ap- 
paratus will be in the line of lighting. 

The Government has an electrical training department for electrical 
sergeants at Fort Monroe, Va., but in the present emergency and 
need of men, competent electricians are taken direct into the service 
and assigned to duty in the Philippines. The Government is plan- 
ning to put in permanent barracks in about a hundred different places 
in the islands, and in nearly all of these electric apparatus of some 
sort is to be put into service for lighting and for other purposes, 
pretty much after the plans of the barracks in the United States. 
Arrangements have been made for sanitary engineers to put in the 
proper piping, baths, closets, drainage systems, etc., and the bar- 
racks are evidently to be made clean and healthful and fitted with 
modern conveniences. In each of these barracks an electrical ser- 
geant will be required to supervise the electrical devices and ma- 
chinery in general, including probably the pumping machinery, the 
steam engine, the ice-making plant and all that concerns the power 
and mechanical system of the station. It is a post ‘of importance and 
trust. The sergeant of course would be given several helpers, some 
of whom would be soldiers, civilians and natives. As to the re- 
quirements of a man who can fill a position of this kind, they are 
quite numerous. The Government expects that the applicant has 
had at least two years’ experience in an electrical shop of some sort, 
where he either manufactured electrical devices or operated them. 
The American manufacturers of electrical devices are sending to these 
islands the best and most modern patterns of machines, and the 
electrical sergeant undoubtedly would be the only man at some of 
the posts who would understand the machine. All would therefore 
depend upon him to get the machine running correctly. If he is a 
blunderer, the chances are that the entire equipment of the plant will 
constantly be at fault, while if he is a competent electrical engineer, 
the best of service may be expected. Some of the electrical machines 
arriving here get pretty well smashed up and new parts have to be 
made; and the electrical sergeant must be capable of drawing new 
plans for the broken portion or to so repair the fractured parts as to 
make the piece suitable for service again. No help in this direction 
may be expected from the natives. They will do well enough to fire 
a boiler, cut wood, haul ashes, clean machinery, and do ordinary 
laboring work, but if you give one of them a broken piece of machin- 
ery to repair the chances are that he will wind the parts with thin 
split bamboo or tie them together with a piece of string. 


One electrical sergeant I met here was formerly a fireman on a 
steam road, but he managed to pass the examination for the post of 
electrical sergeant through the good education he had received in a 
technical school. He knew all about the parts of machinery, their 
names and application, and therefore managed to deceive the exam- 
ining board. But when he got here and had to go to work with the 
wrench and adjust armatures, reset commutators, repair the con- 
nections of brushes, etc., he found himself in a new field and was lost. 
He managed to pull through, however, by hiring a civilian electrician 
who happened to be here, to help him out. 

The examining board is very careful about the selection of men 
that are naturally mechanical. They require that the applicant pro- 
ceed with tools to take apart some machine and put it together again 
in their presence. If they see that he breaks off the side or the head 
of a screw with a screw-driver, or that he tries to turn the screw the 
wrong way, the fact counts against him. If he barks his knuckles 
in turning off a nut, then it is concluded that he is not familiar with 
handling the wrench. 

Book knowledge, that is, such as one gets by reading books on in- 
dustrial, direct and alternating current electricity, construction use and 
care of dynamos, engines, belting, tools, etc., counts, however, for con- 
siderable with the examining board. Applicants who have been indus- 
trious enough to take one, two or three years’ course of instruction 
from some electrical correspondence schools find that they are re- 
ceived well by the committee. Men who have taken an interest in 
visiting large electric light plants for the purpose of seeing how the 
works are conducted, and have made notes of improvement and ad- 
vantages, are also pleasing to the members of the board. 


The Government desires men who are about 25 to 30 years of age 
for its electricians, it seems, for it does not appear to consider it 
worth while to take very young men who have not had the advantage 
of business or mechanical experience. Nor does it want very old 
men, for the reason that the work is by no means light in these 
tropical climates, and a man must be brisk and young to stand the 


hardships. 
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Electrical sergeants in the service here must be ready to shoulder 
the rifle whenever necessary, for often it is known that there is cer- 
tain electrical apparatus of Spanish design in the possession of the 
enemy at certain points, and it is desired to capture the plant. Then 
the electrical sergeant is taken along to oversee the removal of the 
equipment by means of bull carts and drag sleds. The apparatus is 
usually found in service for signalling on the beaches; the light, be- 
ing very strong, is seen great distances, often from one island to 


another. 





An Electric Freight Wagon to Haul Ten Tons. 





One of the largest electric automobiles extant is that built for the 
Say Sugar Refinery of Paris recently by the Société des Etablisse- 
ments Postel-Vinay, well known to electrical engineers as the manu- 
facturers of the Thomson-Houston apparatus for the French Com- 
pany of that name representing General Electric interests in France. 
This automobile was constructed to convey loads of 10 tons from the 
owners’ works, in the Boulevard de la Gare, to the various railway 
stations in Paris. The station to which it most frequently runs is the 
Chapelle, which is nearly four miles from the works. This vehicle 
was a competitor in the last “heavy weight” trials, where it estab- 
lished an excellent record in spite of the unsuitable working condi- 
tions imposed upon it. Its performance during these trials showed a 
mean consumption of 88 watt-hours per ton-kilometer, and after a 
run of about 21 miles the average voltage of the cells had dropped 
from 2.3 to 1.9 volts. 

Fig. 3 gives a general idea of its complete appearance. Fig. 2 
shows the driving gear. Fig. 1 is an elevation of the wagon and 
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FIG, I.—ELEVATION OF WAGON. 


shows the position of the controller and the steering gear. A mas- 
sive girder frame is suspended upon the front and rear axles by 
strong leaf springs. Two motors are each independently geared by 
double gearing to the half axles in bearings. A magnetic brake of 
the Sperry type of flat engaging friction surfaces is provided upon 
each axle, the one part being fixed to the axle and the other part 
being fixed to the bearing. The whole of this mechanism is mounted 
upon a solid casting which carries the side springs and which is also 
connected to the rear member of the wagon frame by a double spiral 
spring suspension. The weight of this driving mechanism is 4 tons. 

The battery, which weighs 1% tons, is placed in a large box beneath 
the centre of the frame. The total weight of this box and batteries 
is 2% tons. The cells are connected up in two groups of 42 elements 
each, for the convenience of charging. Their capacity is about 320 
ampere-hours. They are of the Phcenix type, with cylindrical elec- 
trodes 8 mm in diameter and about 500 mm (nearly 20 inches) high. 
The controller is fixed on the left-hand side, in front of the driver. 
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It is operated by a lever mounted on the steering pillar, and is of the 
It operates the series or 


makers’ trolley car type, slightly altered. 
parallel connection between the motors and the electric brakes. 
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10 tons. Of the total weight of 22 tons laden, 15 tons is carried by 
the rear wheels. The speed at which it travels is about 5 miles per 
hour. The mechanical band brakes on the rear wheels are operated 





Fic. 2.—Drivinc Gear ELectric FREIGHT WAGON. 


The steering gear is worked by means of a hand wheel, but the 
actual movement of the front wheels is effected by a 3-hp electric 
motor. The driver moves the steering wheel in the direction in 
which he wishes to go, but the motor causes the necessary deflection 
of the steering wheels. It is said that the system was the cause of a 
good deal of trouble at first, but that it now gives complete satisfac- 
tion. 


The motors are of a familiar four-pole type, with slotted drum 


— 


a 





by the hand wheel, shown on the right-hand side of the driver’s seat. 
The maximum pressure of the brake blocks is about 2 tons. 


The New French Submarine Boat. 


The Figaro describes a voyage of two hours in the submarine boat 
Morse during the trials at Cherbourg on Monday, Jan. 8. “In less than 
two minutes,” says the correspondent, “the vessel reached a depth of 
18 ft., when she performed her evolutions with ease and perfect safety. 





Fic. 3.—GENERAL VIEW OF ELECTRIC FREIGHT WAGON, 
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armatures. They each give 10 horse-power normally, but are capa- 


ble of developing 30 horse-power for several minutes, or of giving 
five times their normal torque on occasion. Their weight is about 


990 lbs. each, and their normal speed is 800 r. p. m. 
The complete wagon weighs 12 tons empty, and it carries a load of 


By means of an ingenious instrument, the periscope, floating invisibly 
upon the surface of the water, everything above was visible. The 
problem of the supply of air has been solved satisfactorily, and the 
crew was able to remain submerged for 16 hours without fatigue of 
the lungs.” 
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Pan-American Decorative Lighting Effects. 





By Frank C, PERKINS. 


HE lighting effects at the Pan-American Exposition are ex- 
= pected to surpass anything of the kind previously attempted, 
and it was with great interest and anxiety that the engineers 

and officials awaited the trial of the electrical decorative effects 
on the Machinery and Transportation Building, now practically 
completed. The use of a 25-cycle alternating current for incandes- 
cent illumination was considered by many engineers as thoroughly 
impracticable, but the results of the tests have shown it to be entirely 
satisfactory. The Electricity Building is now nearly completed, the 
wiring is about finished and the color decorations are progressing 
rapidly. Mr. Henry Rustin, chief of the electrical and mechanical 
bureau, is to employ a special method for manipulating the decora- 
tive incandescent lamps of the various buildings. By introducing 
an automatic motor-controlled water rheostat in the high-tension 
polyphase alternating circuit just before entering the transformers, 
he will gradually increase or décrease the supply to the decorative 
lamps, producing the effect of the theatre dimmer. In this way, 
from a point in the Electricity Building all of the lights trimming 
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look at too strong a light. This desirable end is to be attained by 
the exclusive use of incandescent lamps in all exterior decorations. 
The arc lamps are to be used only in the buildings, and about the 
outer edge of the grounds. The Fountain of Nature in the Esplanade 
is to be surmounted with beautiful statuary, while the illumination 
of this fountain will be extremely attractive, and floating incandes- 
cent lamps will be used in all of the fountain basins, giving great 
variety and novelty to the decorations and increasing the fairy-like 
effect at night. The water effects in the fountain display will require 
the use of more than 2,000,000 cubic ft. of water per hour, while the 
total number of incandescent lamps used in and about the Court 
of Fountains, Plaza and Esplanade will reach nearly a quarter of 
a million. This does not include the arc lamps used in the buildings 
and around the grounds, nor the many incandescent lamps used on 
the Midway and by private exhibitors. More than 250 tone of wire 
will be used in and about the Court of Fountains, which represents 
a total distance to be wired of about 400 miles. 

The energy generated on the grounds will consist of about 5000 hp, 
and will include the use of gasoline engines, oil engines, natural gas 
engines, gas under boilers producing steam for compound and triple- 
expansion engines, as well as the utilization of the electric power 
from Niagara. The latter will consist of about 5000 hp, which will 
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MACHINERY AND TRANSPORTATION BUILDING, PAN-AMERICAN EXPOSITION. 


the various buildings may be operated, the strength of the light 
being gradually increased until the full candle power is reached. This 
almost imperceptible increase in the power of the lights as they are 
turned on, will constitute one of the most charming effects of the 
whole scheme, of which the visitor will never tire. The illustration 
herewith shows the Machinery Building illuminated. It is 500 ft. 
long, and it is nearly 200 ft. to the topmost points of the towers 
surmounting it. The architectural features are outlined with thou- 
sands of 8 and 16 cp incandescent lamps, which bring out the beauty 
of the colors to great advantage. The Electric Tower is being wired 
with thousands of border lights, and the staff is being rapidly placed 
in position on the lower part of the structure. This tower will be 
the most beautiful spectacle of all, rising as it will to the height of 
391 ft., and-bearing upon its summit a statue of the Goddess of Light. 
It has recently been decided to increase the number of focusing lamps 
to 100, and these will be placed in the basin in front of the tower, 
where the usual electrical fountain effects will be produced with such 
changes in design as have been worked out by the engineers in charge. 
Some of the illuminated water effects will reach an altitude of nearly 
400 ft., and the space illuminated will be about 2000 ft. long by 
nearly 700 ft. in width. The Park Lake will be illuminated by a 
special electric fountain, while the shores are to be festooned with 
many electric lamps. The Fore Court, Approach and Bridge, just 
beyond the lake, as well as the Esplanade, which will hold 250,000 
people, are also receiving attention, and the electrical illumination 
of these great areas has been most artistically arranged. The illum- 
ination is not to be of the nature of a fierce, dazzling glare from arc 
lamps, but the lighting will be so soft and agreeable, that while 
pleasing in the extreme the iluminations of this grand court and 
buildings will not produce the effect such as one gets in trying to 


be conducted over aluminum wires from Niagara Falls, where the 
new 5000-hp generators will be installed in ample time for the 
Exposition. 





New Transmission Line at Niagara. 


Long before the Pan-American Exposition opens, Buffalo will be 
connected with Niagara Falls and the central station of the Niagara 
Falls Power Company by the second transmission line now in course 
of construction and nearing completion. The expectation is that it 
will be in operation within a month. It will be recalled that the pres- 
ent transmission pole line carries six copper cables, each having 19° 
strands. The cables are bare, and the number used provide for two 
three-phase systems. The new line is being strung with three cables 
of aluminum, and this is the first aluminum cable installed by the 
Niagara Falls Power Company. It is made by the Pittsburg Reduc- 
tion Company. The size of the cable is 300,000 cm, and each cable is 
made of 37 strands. The diameter of the aluminum cable is, of 
course, larger than that of the copper cable. 

In the route to Buffalo this new line follows the course of the old 
line to the south boundary of the village of Tonawanda, and at the 
point where the old line crosses over the tracks of the New York 
Central Railroad the two lines diverge, the new one following an en- 
tirely new right of way to the terminal station on Niagara Street in 
Buffalo. This new right of way is 30 ft. ‘wide, the same width as the 
old right of way, and it runs in a straight line along the west side of 
the New York Central tracks for a distance of 14,830 ft. to Ontario 
Street, Buffalo, where it turns down Ontario Street and follows that 
thoroughfare for a distance of 7000 ft. to the terminal station on 
Niagara Street. By this new route the transmission line construc- 
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tion is shortened 3.18 miles. The fact that the aluminum cables are 
lighter than the copper cables allows a stretching out of the spans, 
and whereas the spans on the old line are about 75 ft. from pole to 
pole, on the new line construction the poles are set at an average of 
112% ft. apart. The poles used average 35 ft. long, which gives 22 ft. 
clear of the ground, e 

The insulators used on the new line were made by C. S. Knowles, 
of Boston, Mass., and are shaded, instead of being white, like the in- 
sulators on the old line. The pin shank under the new insulators is 
2% ins., while the pin under the old insulators is but 2 ins. 

When the old transmission line was constructed, the route taken 
through North Tonawanda was very crooked, and during the con- 
struction of this new line efforts have been made to straighten out the 
old line, with considerable success, and many of the short turns have 
been eradicated. These changes were made in order that the trans- 
mission line might be as straight as possible, as on a line so con- 
structed there is less liability of the cables pulling away from their 
proper position. After the new line leaves the old line it runs prac- 
tically in two straight stretches to the terminal station. 
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Copper Line. New Aluminum Line. 


VIEW ALONG NEW TRANSMISSION LINE. 


When the transformers and other apparatus used in connection 
with the Niagara-Buffalo transmission were installed, they were de- 
signed to be operated for a transmission under either 11,000 or 22,000 
volts. The voltage so far used in this transmission has been 11,000, 
but on the completion of the new aluminum transmission line the 
voltage on both of the transmission lines is to be raised to 22,000, at 
which voltage Buffalo may receive 30,000 horse-power from the Falls. 





Manning the Submarine Boats. 


The Navy Department expects that the six new submarine torpedo 
boats of the Holland type will be finished in April and May. It 
will then be necessary to man them, and the Bureau of Navigation 
is giving attention to the question of securing competent crews. 
There appears to be a concurrence of views among the naval officials 
that men who enlist for service in the navy should not be assigned to 
such work without their consent, and the Navigation Bureau will 
recommend that special service enlistments for these vessels be au- 
thorized. A memorandum explaining the necessity of enlisting men 
especially for this work is being prepared by the Navigation Burean 
and it will be submitted to President McKinley by Secretary Long. 
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The Elektron Theory. 





In a recent number of the London Electrician, Prof. J. A. Flem- 
ing gives, in connection with a discussion of the variation of dielec- 
tric constants with temperature an extremely clear presentation of 
the elektron hypothesis. 

Starting with Larmor’s fundamental conception of the elektron 
as a strain center in the ether, elektrons being either positive or nega- 
tive, he assumes with Larmor that atoms are collocations of elektrons 
in stable orbital motion. In a saturated chemical molecule or atom 
we must then postulate that the positive and negative elektrons are 
equal in number. We may take this to be the case in those chem- 
ically inert substances the paraffins and saturated hydrocarbons and 
other symmetrical atoms or molecules not containing chemical 
radicals. We must assume that, whatever may be the nature of the 
ether strain which results from an application of electric force, it 
is of such kind that it causes, or tends to cause, a displacement of 
positive and negative elektrons in opposite directions. This displace- 
ment is instantaneous and of a purely elastic type, so that, whether the 
force is,reversed slowly or rapidly, the ratio of the whole electric strain 
to the electric stress, i. ¢., the dielectric constant, remains the same. 
Accordingly, the existence of electric force in a dielectric creates an 
ether strain and slightly distorts the configuration of the elektronic 
groups which form the material atoms of a dielectric. The elastic 
reaction to the stress is the same or nearly the same whether it is re- 
versed billions per second, as in the case of a ray of light passing 
through the dielectric, or very slowly, say 100 times per second. 
For these substances, then, Maxwell’s law is fulfilled. 

Consider next a substance such as water. Chemical arguments 
lead us to regard the molecule of water as capable of fission or par- 
tition into two non-identical masses—viz., H and (HO), which are, 
respectively, the semi-molecules of hydrogen and hydroxyl. These 
masses, when free, constitute the ions of water, and when free carry 
electric charges. Hence, on the elektronic theory they must each be 
regarded as collocations of electrons, but the H groups or masses 
contain more positive elektrons than negative and the (HO) groups 
more negative than positive. 

When united to form the water molecule, the collective mass 
H(HO) possesses an electric moment—that is to say, it is equivalent 
to a mass having a positive charge on one part and a negative on an- 
other. All chemical facts lead us to believe that the union between 
the O and the H in the semi-molecule of hydroxyl (HO) is far more 
intimate than the union between the H and the (HO) in water. 
Accordingly, under the action of electric force the water molecule 
will be oriented in space like a small magnet in a magnetic field. 
This orientation is equivalent to an additional electric displacement 
over and above that due to mere strain of the elektrons in the mole- 
cule or of the ether in the same place. According to the theory here 
suggested it is this orientation of the molecules which bestows the ab- 
normal value upon the dielectric constant. 

We have next to explain on this theory why these abnormal values 
of dielectric constant become normal on lowering the temperature 
sufficiently. Thermodynamic theory seems to indicate that sensible 
heat is the result of mass movements of molecules. Hence as the 
temperature is lowered the molecular agitation is quieted down and 
the molecules may unite into larger groups or aggregations. It is 
then easy to see that these larger groups of molecules will cease to 
possess an electric moment, just as groups of equal small magnets 
united pole to pole so as to form closed magnetic circuits cease to 
possess a magnetic moment as a whole. Accordingly, external elec- 
tric force can no longer orient these molecular groups, and their 
power to contribute to augment the normal dielectric constant disap- 
pears. Hence at very low temperatures, if ice consists of molecular 
aggregates of water molecules, it should have, as in fact it has, a 
dielectric constant not very different from that value due to a very 
rapidly reversed electric force when at o°C., viz., a value lying be- 
tween 2 and 3. Also, it is easy to see why on this theory high fre- 
quency in the electric force reversals leads to the same result as very 
low temperature. 

In the case of the high-frequency alternating electric force (bil- 
lions per second) the inertia of the water or ice molecule prevents it 
from orienting. The only effect of the electric force is to produce 
ether strain and strain of the elektrons forming the molecule. At 
very low temperatures the molecules do not orient, because they are 
bound up in groups and have no resultant electric moment. 

We also find experimentally that for such bodies as water, alcohol, 
etc., there is a temperature at which the large or abnormal dielectric 
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constant has a maximum value. The decrease of dielectric constant 
at and above a certain temperature may be explained by the gradual 
breaking up of water molecules having an electric moment, and 
therefore capable of being oriented, into ions having no electric mo- 
ment. The gradual increase of conductivity in ice accompanying this 
dielectric change as it is heated is easily explained in the above theory 
because the ions at once move under the electric force, and moving 
ions constitute electrolytic conduction. 

This theory seems to fit in fairly well with most of the observed 
facts as regards the influence of temperature and frequency upon 
the values of the dielectric constants of insulators and electrolytes, 
and to obtain support from the results of the dielectric measurements 
at low and increasing temperatures. It is a curious fact that the 
more complicated and heavier molecules, such as those of the al- 
cohols and glycerine, have their abnormal dielectric constants re- 
duced to smaller and normal values by an increase in the frequency 
of the alternating impressed electric force not at all sufficient to 
similarly affect the abnormal dielectric constant of a lighter molecule, 
such as that of water. 


CURRENT NEWS AND NOTES.: 


POSTPONEMENT.—Owing to the illness of Dr. Louis Bell from 
“grip,” his lecture on “Electrical Illumination” before the New York 
Electrical Society at the Edison Station, Elm and Duane Streets, 
this city, on Jan. 16, was postponed. The lecture will be given 
shortly under the same auspices, of which due notice will be afforded 


the members. 








TELEPHONY IN AMERICA.—An interesting statement shows 
the number of Bell telephone instruments outstanding Dec. 20 as 
1,952,816, or 976,408 stations. The net output of instruments in the 
year was 372,311, implying an increase of 372,311, or 186,155 stations 
—possibly 165,000 to 175,000 subscribers in the year. A large number, 
but not so many as in 1899. 


TELEPHONE LINE PATENTS.—The Bell Telephone interest 
has purchased the patents of Dr. M. I. Pupin on means for rendering 
telephone lines distorsionless in long distance and submarine service. 
It is said that $500,000 will be paid for the patents, and in addition 
$7,500 per year to Dr. Pupin during their life. This system, which 
was commented on in our issue of May 26, 1900 (page 774), con- 
sists in distributing along a line at definite intervals, inductances of 


definite values. 





AMPERE’S PORTRAIT.—One of our contemporaries has been 
misled into printing as a portrait of Ampere a bogus presentment 
which, it may be added in extenuation, is the one almost invariably 
to be found in both English and French books. A real portrait of 
Ampere shows a countenance unusually strong in all of its traits—to 
such a degree, indeed, as to produce an effect of homeliness. The 
bogus portrait probably proceeded from the imagination of an artist 
who had a commission to illustrate a popularly written electrical 
work, and shows a weak and commonplace countenance impossible 
to associate with a man of Ampere’s genius. 





DIRECT-CURRENT DYNAMO AUXILIARY POLES.—In a 
patent granted Jan. 8 to W. von Siemens and August Rotth, of Ber- 
lin, Germany, an auxiliary pole system is described for slotted drum 
armatures, having for its object the suppression of sparking. In a 
two-pole machine two poles are used, located in the opening between 
each pair of pole tips. The auxiliary poles are of a horseshoe shape, 
the two legs being separated from one another a distance equal to 
a multiple of the distance between the individual teeth of the arma- 
ture. The windings of the supplementary poles are included in series 
with the working inductors, the two sets of windings being in parallel 


relation. 





SYSTEM OF TRANSFORMER COOLING.—In large high- 
tension transformers some system of cooling is necessary. In one 
type this is obtained by making the secondaries hollow; in another, 
oil surrounding the windings is cooled by coils of pipe located in oil 
away from the windings, in this case oil spaces being provided be- 
tween the coils. In some cases it is not practicable to make a sec- 
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ondary conductor hollow, and there are objections to the second 
method described. In a patent issued Jan. 8 to W. S. Moody and 
W. L. R. Emmet, a system is described in which the openings be- 
tween the coils which formerly served as open oil spaces, contain 
tightly fitted flat tubes of thin drawn brass, through which a circu- 
lation of cooling fluid is maintained. These flat tubes serve mainly 
to take the heat direct from the coils, but they extend out beyond the 
coils and core into the surrounding oil where they absorb a portion 
of the heat conveyed to the latter from parts of the core and portions 
of the coil not in proximity to the surface of the flat tubes. 





MARTIAN EDDY CURRENTS.—Mr. Willam A. Eddy, the 
famous kite flyer, says that since 1892 he has drawn from his kite 
wire hundreds of electric signals, both regular and irregular, which 
may have come from some planet, and that the signals have been 
usually in groups of three, regularly timed, as from a Morse sounder. 
When the ends of the kite sustained steel wire, separated by silk 
strands, the sparks jump at 12-second intervals. Then there are mys- 
terious disappearances of all electric action for several minutes. 
These electric sparks come from a high point in the air, notenear to 
the low tension electric currents of trolley and live wires. Mr. Eddy 
is about to begin a careful series of measurements of these spark 
lengths. He has been trying to decipher these signals for many 
years. Mr. Eddy points out that electricity is superior to light, be- 
cause an interruption can be transmitted, while light suffuses around 
a dark shadow, especially if the shadow is of small diameter. The ex- 
istence of eddy currents in Mars had not previously been suspected. 





NERNST LAMP HEATER.—In a patent issued Jan. 8 to C. D. 
Raab, of Kaiserlautern, Germany, a Nernst lamp heater system is de- 
scribed, based upon the employment of a third conductor which in 
a sense corresponds to the neutral of a three-wire system. On one 
side of the neutral an ordinary incandescent lamp is connected; on 
the other side we will assume there are two Nernst lamps in parallel, 
their two heaters being in series. In starting up, a switch is thrown 
to bring into circuit the two Nernst lamps, and, at the same time, the 
two heaters, which are in series with the neutral. All of the current 
in the circuit at first passes through the incandescent lamp and the 
heaters; when, however, the Nernst bodies become conductive, if the 
resistance of the incandescent lamp is equal to the parallel resistance 
of the two Nernst lamps, the neutral will carry no current, and the 
heaters thus become de-energized. Then, by throwing the above- 
mentioned switch to its second position, the incandescent lamp is 
switched out of circuit. The specifications describe the application of 
the principle to polyphase circuits, and gives various modifications of 
detail, including means for automatically cutting out the incandescent 
lamp. 


COMMUTATOR FOR SINGLE-PHASE CONVERTER— 
Single-phase alternating-current machines having commutators, such 
as rotary converters or double-current machines, are open to the ob- 
jection of more or less serious sparking at the commutator, this 
sparking being due to the fact that current in coils undergoing com- 
mutation is not uniform during the revolution, while at the same time 
the resultant armature reaction varies, thereby varying the field 
strength under the pole tips. A condition for no-sparking requires 
that the brushes should be moved back and forth on the commutator 
during each revolution, so that the coils of the armature as they 
pass under the brush may be in a position with respect to the field 
of the machine, such as will induce therein an e. m. f. which will 
more or less balance that produced as the coil passes out from under 
the brush. If the machine is operated as a rotary converter, for ex- 
ample, the brushes during one portion of the revolution would re- 
quire to have a positive lead and at the other almost a negative lead 
corresponding to the alternating generator and motor action of the 
machine. In a patent granted Jan. 8, Prof. Elihu Thomson provides 
for this condition by the use of a commutator having segments of 
various widths, the segments being spaced close together in some 
portions of the commutator and wide apart at others. The commu- 
tator being revolved at a uniform angular velocity, there would be 
caused what amounts to a variable velocity of the segments, whereby 
armature coils in advance of a neutral position first undergo com- 
mutation, then coils behind this position similarly are commutated. 
By this arrangement several commutator coils may be caused to pass 
under the brushes at times during the revolution when the least 
sparking will take place due to commutation. 
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ELECTRIC POWER IN PIPE MAKING.—The Carnegie Com- 
pany has purchased 5000 acres of land at Conneaut Harbor, Ohio, 
where it will expend $12,000,000 on a plant for making pipe. Elec- 
tric power will be used throughout the works, and motive power 
supplied by gas engines run by blast furnace gases. 





UTILIZATION OF BLAST FURNACE GASES.—An electrical 
generating plant at Hoerde, near Dortmund, Prussia, is operated by 
gas engines utilizing the gas from the blast furnaces of a rolling mill. 
She plant, when fully completed, will generate 6400 hp. The current 
generated is employed for electric light and power purposes in the 
rolling mill. An indication of the success in Europe of the system 
of using blast furnace gases for power generation is contained in a 
statement that the Cockerill Company received during the Paris Ex- 
position about 70 orders for duplicates of the gas engine of this 
type, which was there exhibited. 


CANADIAN NIAGARA FALLS POWER.—The matte: of the 
transmission of power from Niagara Falls to Toronto, Ont., has been 
taken up by two local corporations, the Toronto Street Railway Com- 
pany and the Toronto Electric Light Company. While three power 
companies intend to operate at the Falls, the Ontario Power Com- 
pany has been the most active in endeavoring to find its market away 
from that district. A subsidiary company will, it is understood, be 
formed to purchase this power, with the object of selling it in Toronto 
and Hamilton. The other companies interested are the Canadian 
Power Company (which is the American Niagara Falls Power Com- 
pany under another name) and an English syndicate. 





THE CATARACT POWER COMPANY, of Hamilton, Ont., has 
been making extensive alterations to its power house, distributing 
lines and transformer station. Having found it necessary to increase 
its plant, the company has just installed two new 3000-hp turbines, 
manufactured in Milan, Italy; two 2000-kw S. K. C. generators, ten 
400-kw step-up transformers, three 300-kw rotary converters and a 
chloride storage battery equipment. It has also built a second trans- 
mission line. A new building is nearing completion which will con- 
tain the rotary transformers, arc light apparatus, new battery equip- 
ment and the switchboards. It is the intention of the company to close 
down the power houses of the Hamilton Electric Light Company, the 
Hamilton Street Railway Company and the Hamilton Radial Rail- 
way Company, and to distribute altogether from the step-down sta- 
tion in the city; the incandescent, arc, power and railway services 
being supplied from the one building. 





COLLECTING LOCOMOTIVES.—President Stone, of Purdue 
University, has announced the purpose of the trustees to secure for 
preservation a collection of typical American locomotives. A time 
has now come, he said, when certain classes of locomotives which 
have long seen service on American roads are giving way to new and 
heavier machines. In the natural order of events, the old are being 
converted into scrap with the result that forms which have been 
familiar to past generations are in danger of complete disappearance. 
In view of this fact it has been thought wise for the university to 
employ its good offices in preserving samples of such machines as 
represent distinct types, and to this end the co-operation of railways 
has been invited. It would seem that a similar plan might well be 
followed by Cornell, Columbia, or some other foresighted, self-re- 
specting university in the collection of early electric cars and electric 
locomotives. They are now to be had as junk. 





COST OF ARC LIGHTING.—Some time ago an opinion was 
expressed in these columns that the usual rate charged for street 
arcs is too low in this country; “that the prices in the majority of 
cases at the present time are entirely too small on the basis of a 
fair division of cost between the public and private central station 
customer; and that in very many cases where the central station 
man believes he is getting a profitable rate an analysis of cost would 
show that the private consumer is being made to pay in excess in 
order to balance unrecognized losses in the street lighting service.” 
Commenting upon this statement, our London contemporary, Light- 
ning, says: “If the American manager will supply arcs at the best 
price he can get, and the English engineer only at the lowest price 
that pays, this may account in some measure for there being so 
many more on the other side of the Atlantic. Also, if our contem- 
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porary be correct in its judgment, it must be admitted that the mu- 
nicipal station with its carefully worked-out figures at the disposal 
of every one who is competent to make good use of them, has at last 
done some service to the industry.” 


PNEUMATIC TUBE SERVICE.—J udge Morton, in the State Su- 
preme Court, at Boston, recently refused an injunction on the peti- 
tion of J. B. Mulholland of Lewis, N. Y., and others, to restrain the 
Boston Pneumatic Transit Company from continuing its work on the 
construction of an underground pneumatic tube system in Boston for 
the purpose of carrying packages, parcels, mail, etc., the work on 
which is nearly completed. The action was brought on the ground 
that the contract of the Boston Pneumatic Transit Company, with the 
American Pneumatic Service Company, to do the work for $157,000, is 
illegal, as it was secretly made by the same trustees acting for both 
the contracting companies, in alleged violation of the fiduciary re- 
lation which they hold toward the plaintiffs as stockholders in the 
Massachuetts company, for whose benefit, as well as the other stock- 
holders, they hold the Boston company in trust. The application 
was denied. A pneumatic tube company, which has petitioned the 
incoming Connecticut Legislature for incorporation will have, it is 
stated, $1,000,000 capital, purposes to run a main tube from New York 
to Hartford, through Bridgeport, New Haven, and Meriden. One of 
the features of the project is said to be the practically instantane- 
ous delivery of newspapers from New York to various cities in Con- 
necticut. Details of this curious scheme are not forthcoming. 





LIGHTHOUSE ETHERIC SIGNALLING.—The following re- | 
cent special cable dispatch from London is given for what it is 
worth: “An invention which, if it may not go some way toward 
making lighthouses obsolete, is expected to be of much value in the 
prevention of shipwrecks was shown yesterday at Southend-on-Sea, 
before marine authorities and navigators. They were all much struck 
by the possibilities of the invention. It is an automatic system of sig- 
nalling, and will warn ships of their approach to dangerous rocks 
and coasts in all weathers, when a flashing light might not be seen 
and the boom of the foghorn might be unheard. A metallic conduc- © 
tor is fixed on an elevation ashore or a lightship or a reef or light- 
house. From this etheric waves are transmitted over a zone which 
has a radius of seven miles. All vessels within that area, fitted with 
receivers, are warned of their proximity to danger. A bell rings and 
the receiving instrument records the name of the place which is being 
approached. The automatic part of the machine consists of steel 
bearings, with a number of teeth which pass over a Morse trans- 
mitter. No operators are needed at all. The machine works auto- 
matically. In its elementary principle the system resembles Marconi’s 
wireless telegraphy, but in detail the system is essentially different. 
A syndicate is already taking up the invention, which will shortly 
be put on the market.” 





ELECTROLYTIC LEAD REDUCTION.—The Electrical Lead 
Reduction Company has resumed manufacture in its new building 
at Niagara Falls, which replaces that destroyed by fire last March. 
The new plant has a capacity about ten-fold that of the one burned 
down, occupying a building 182 ft. by 140 ft. The electrical machinery 
equipment consists of two Westinghouse motors of 300 hp each 
direct-connected to a Westinghouse direct-current generator of 250 
hp. The process consists in the electrolytic reduction of lead from 
galena (sulphide of lead) to the form of a sponge. The sponge may 
then be compressed into the form of storage battery plates, or con- 

rted into litharge, red lead, lead peroxide or white lead. One 
hundred Ibs. of spongy lead will yield 108 lbs. of litharge, 110 Ibs. 
of red lead, 116 lbs. of lead peroxide or 125 lbs. of white lead. Sul- 
phuric acid is a by-product of the process, 800 Ibs. of acid being pro- 
duced for every ton of lead reduced. The present capacity of the 
factory is 10 tons per day, but this may be extended to 40 tons, and 
there is sufficient ground space for an eventual capacity of 100 tons. 
At present the product is confined to litharge for use in rubber man- 
ufacture and storage batteries. The galena is procured from Joplin, 
Mo., and is concentrated before being shipped to 80 to 85 per cent 
metallic lead. About five days are required to reduce the raw ma- 
terial to spongy lead. The sponge is then washed and burned in a 
furnace to litharge, the product being 99.36 per cent pure, while the 
highest grade of litharge manufactured by former processes is 
98.12. Plant is now being put in for rolling and stamping the 
sponge into storage battery plates. 
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WIRELESS TELEGRAPHY FOR SPANISH COLONIES.— 
A Madrid dispatch says that the Spanish Government is projecting 
the establishment of wireless telegraphy in Spain and Morocco and 
in the Canary Islands. 

CALCIC CARBIDE PLANT IN ITALY.—It is proposed to utilize 
a water power of 100 ft. on the River Liri, situated between Rome 
and Naples, Italy. The horse power available is 2600, but this may 
be increased to 4000. The Compagnie Electrio-Metallurgique, em- 
ploying the Gin and Leleux process for the manufacture of calcic 
carbide, will undertake the development. 





ELECTRIC POWER FOR THE CANADIAN PACIFIC.—A 
conference was held recently at Rossland, B. C., between the super- 
intendent of the Canadian Pacific Railway and the direccors of the 
West Kootenay Power & Light Company, in reference to using elec- 
tric power for hauling the Canadian Pacific Railway trains between 
Rossland and Robson, where there are exceptionally steep grades. 
It is estimated that 2,000-hp. will be required for this purpose. 





AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS. 
—At the 150th meeting of the Institute, to be held at 12 West Thirty- 
first Street, Friday, Jan. 25, the following papers will be presented: 
“Air-Gap and Core Distribution,” “The Magnet Flux and Its Effect 
Upon the Regulation and Efficiency of Dynamo-Electric Machinery.” 
Part III.; by Prof. W. Elwell Goldsborough, of Purdue University. 
Also “A New Page Printing Telegraph,” by William B. Vansize, 
of New York City. This will be illustrated by lantern slides. 





AUTOMOBILES ON FERRYBOATS.—The fact that the Treas- 
ury Department has construed the law in relation to the carrying of 
combustibles on steamers carrying passengers so as to exclude gaso- 
line automobiles from ferryboats has induced Senator Platt ‘to intro- 
duce a bill in the Senate, amending the act so that the restrictions 
shall not apply to motor vehicles, provided the fire in such vehicles be 
extinguished before entering the boats and not relighting the fires 
until after leaving the boats. Chief Croker of the fire department 
and G. E. Murray, chief of the Bureau of Combustibles, in the de- 
partment, say that the proposed law is a wise one, and that there is 
no danger in permitting the automobiles to go upon the ferryboats. 
The members of the Automobile Club of America hope the bill will 
become a law, as, without it, their pleasure riding is much curtailed. 
Representatives of the New York, Baltimore, North Jersey, Philadel- 
phia, Long Island, Westchester, Rhode Island, Bridgeport, Massa- 
chusetts, Brooklyn, Pennsylvania and New Jersey automobile clubs 
have met in this city to discuss means for placing sign-posts upon the 
leading highways of the country. It was decided to place the boards 
a once on the road to Boston, from New York, by way of Bridge- 
port, New Haven, Springfield and Worcester; and from Boston to 
Providence and to Newport. Signs will also be put on the road from 
New Haven to Providence, and from the same city to Philadelphia, 
via Princeton and Trenton, and on the road from New York to Al- 
bany, and out on Long Island. 


ELECTRIC TRANSMISSION IN ITALY.—A concession has 
lately been granted for water rights on the Lete River in the Prov- 
ince of Caserta, about 28 miles distant from Capua.) The minimum 
power utilized will be 1700 hp at the turbine. During ten months 
of the year the power will range from 1200 to 5400 hp, effective. The 
electrical energy will be transmitted to Capua, Santa Maria, Caserta, 
Aversa and Maddaloni, where it will be utilized as follows: 200 hp 
at Capua for the central station now operated by steam; 250 hp at 
Santa Maria for the same purpose; 350 hp for electric lighting in 
Caserta, which at present depends upon gas of a bad quality and 
high price; 150 hp at Maddaloni, where petroleum is at present a 
luminant. The remainder of the power will be utilized for house 
lighting in Aversa and for street and house lighting in the vicinity. 
The five centres named have a population of 100,000 inhabitants. 
The total cost of this project is estimated at $214,000, of which $8o,- 
000 will be required for the water power development and $48,000 for 
the electrical equipment. The total charges on the plant, including 
operation, interest and depreciation, etc., is estimated at $27,200, or 
on the basis of 1250-hp, an average of $21.60 per hp a year. These 
figures would appear to indicate that the project if carried out will 
prove very remunerative in consideration of the prices at present 
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paid for illumination in the places mentioned. At Capua and Santa 
Maria, the two central stations, both now operated by steam power, 
have an income from street lighting of $14,000 per year. At Caserta 
the present illuminant is a poor quality of gas, the cost of which is 
$2.75 per 1000 ft. It is estimated that the present cost of lighting 
by petroleum at Maddaloni, public and private, is $14,000 per year. 
In this connection it may be noted that petroleum in Italy is subject 
to customs and other dues which brings the price to about 15 cents 
per quart. The cost of public lighting alone to Aversa and neighbor- 
ing communes, petroleum being at present used, is $18,000 per year. 





LETTERS TO THE EDITORS. 


Cosmic Electrical Phenomena. 








To the Editors of Electrical World and Engineer: 

Sirs:—The interesting discussion in the London Electrician by 
Prof. Rucker, Prof. Fitzgerald and Dr. Lodge, of sun spots, magnetic 
storms, comets’ tails, etc., which is abstracted in your Digest of Dec. 
29, brings to mind a talk given by me in January, 1894, before the 
electrical section of the Franklin Institute. The title was “Cosmical 
Electricity.” Considering the electrification of the air, I quote: 

“It isa legitimate thought, it appears to me, that the electrification of 
the air may in large measure be due to influences outside of the earth 
itself. Let us assume a vast nebulous mass as having been the origin 
of the solar system by cooling and condensation according to the 
nebular theory, and if for any reason that nebulous mass have a small 
charge or be at a potential difference with respect to other gaseous 
niasses in space, the diminution of surface during shrinkage would 
gradually increase the potential of the charge, provided it could not 
escape through the surrounding ether. This charge would increase 
in potential until the finer particles on the outside of the mass were 
repelled outwards with a force equal to the centripetal tendency or 
gravity. A dispersion of such particles would ensue, and result in a 
fall of potential. The dispersion and accumulation of charges would 
occur periodically while the hot mass of gas was shrinking and the 
particles sent off would be condensed vapors, liquid or solid, forming 
a charged cosmic dust proceeding in a radial direction from the cen- 
tral mass, etc.” 

Again, concerning the improbability or direct induction between 
earth and sun: 

“Now the distance between the sun and a planet, such as the earth, 
is sO great that it is not probable that any considerable static induc- 
tional effect could exist between them even if they were at great dif- 
ferences of potential. On the other hand, electrifid particles repelled 
periodically from the sun would reach the earth’s atmosphere. It has 
been suggested that the coronal streamers seen during total eclipses, 
particularly during the active or sun spot period, may consists of 
electrified particles leaving the sun. If so their lack of visibility, be- 
yond a few diameters from the sun, would not forbid the assumption 
being entertained as a rational one, that the streams may pass out- 
ward indefinitely until they encounter some obstacle like the earth. 
But auroral displays are frequent only when the solar activity is 
greatest, etc.” 

Further concerning auroras there appears: “Can we not consider 
that, during an aurora, the earth is passing through a coronal stream 
and developing, as it were, a secondary aurora (corona?) either by 
directly encountering in space the electrified particles from the sun 
or by induction from streams of such particles near the earth’s 
course ?” 

The probable influence of such streams on terrestrial magnetism 
was then mentioned, and a further brief statement in regard to the 
sun’s action as a charged body followed, after which comes: “During 
these actions the earth passes through or near to electrified streams, 
and an aurora or earth ‘corona is developed.’ ” 

After this are given considerations which go to show that auroral 
streams are frequently nearly radial to the earth, with observations 
of a magnificent aurora in April, 1883. 

With regard to the possible effect of the earth’s magnetic field 
upon auroras it is said: “Now, if a discharge is taking place under 
critical conditions in a high vacuum, the relation of its path and di- 
rection to a magnetic field in the vacuum may determine the continu- 
ance or cause a stopping of the discharge, etc.,” or cause its deflection. 

Brief reference is made in the paper to the effect of the higher rays 
of the spectrum in causing electric discharges and the possible bear- 
ing of this fact on the case. As to comets’ tails: 
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“Again, if the sun be a highly electrified body, might it not be 
possible that cometary masses may owe some of their illumination to 
the distribution of electricity as they approach toward or recede from 
the sun? Here again the radial direction of the comet’s tail is sug- 
gestive, etc.” 

In this paper a talk was given long before the electron theory was 
in existence. In my lecture on “Electricity at High Pressure,” given 
before the New York Electrical Society March 29, 1899, these views 
were further developed, as follows: 

“Auroral displays are shown to be probably dependent upon solar 
disturbances; an earthly coronal stream perhaps developing in re- 
sponse to some vast sun spot disturbance. I am tempted to think 
that possibly the flame gases of the sun actually reach the upper at- 
mosphere of the earth and break down the insulation of the layers 
already under electric stress, or themselves bring electricity which 
disturbs the conditions of our air. The earth may, in fact, be brushed 
by an invisible prolongation of a coronal streamer, the effect of 
which, acting like ionized gas, or flame gases, or gases through which 
an electrical discharge has been passed, is to make the upper thin air 
conduct and relieve its accumulated electric stresses, etc.” The pos- 
sible like origin of comets’ tails is again referred to. 

Some three years ago I suggested the possibility of invisible radia- 
tion of the nature of cathode rays or Réntgen rays from the sun 
reaching the outer air, being prevented from reaching us by the ab- 
sorptive power of the air, but I have not the reference at hand now. 

Swampscott, Mass. E.invu THOMSON. 





Compound Dynamos as Motors. 





To the Editors of Electrical World and Engineer: 

Sirs:—It seems to me that the statement of J. T. Freeman, 
in your issue of Dec. 22, with reference to the behavior of one of his 
generators when operated as a motor, is explained when he says that 
they are compound wound. The method of starting the generator 
* to operate as a motor is undoubtedly to first bring it up to voltage as 
a dynamo, connect to the other generator, and then disconnect the 
friction clutch. The results are exactly what ordinarily takes place 
when the machines are operating as generators, and one for some 
reason should tend to take more of the load than the other. 

This action is that the current passes along the equalizer wire (Fig. 
1) from the generator to the motor. In the case of both machines 
acting as generators, the current would pass through the series wind- 
ing of the “weaker” machine, building up its field and causing it to 
take its share of the load by reason of the higher e. m. f. generated. 
At the same time, the current through the “stronger” machine is 
diverted from its series windings; therefore reducing it on field, 
tending therefore also to equalize the load between the machines. In 
the case, however, where one of the generators is operated as a mo- 
tor, the current does not flow through the wire (Fig. 2), but flows 
straight from one brush to the other by means of the equalizer wire. 
It is therefore evident that the generator is no longer operating as a 
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obviate all the trouble, connect according to the diagram of Fig. 2. 
The method of operation is as follows: 

Bring up both machines to voltage, close the single-pole switch in 
position shown in diagram; then close the main machine switches 
and quickly disconnect the clutch. Be sure to close the single-pole 
switch in the other position when operating both machines as gener- 
ators, as serious trouble might follow when left running with switch 
in the wrong place. F. Brortt. 

SAN Francisco, CAL. 





To the Editors of Electrical World and Engineer: 

Sirs :—Referring to the letter by J. T. Freeman in your issue of 
Dec. 22, I would suggest the following as an explanation of the drop 
in voltage: 

When the compound dynamo begins to run as a motor, its series 
field and the motor armature itself act through the equalizer as a 
shunt to the series field of the compound generator, thereby lessen- 
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DIAGRAM OF CONNECTIONS. 


ing the current through it and reducing the voltage. This is illus- 

trated by the accompanying diagram. When the motor is loaded its 

back e. m. f. diminishes and the shunting of the series field of the 

generator becomes more pronounced with an increased drop of volt- 

age. Wa ter O. PENNELL. 
PHILADELPHIA, Pa. 





The Inventors of the Telephone. 





To the Editors of Electrical World and Engineer: 

Sirs :—The article appearing in the ELecrricaL WorLp ANp ENGI- 
NEER of Jan. 5, 1901, giving the result of a vote upon twenty-five great- 
est names in electrical science and invention during the nineteenth 
century by the membership of the American Institute of Electrical 
Engineers was most interesting, and as an ex-associate member of 
the Institute, I beg the privilege of a few remarks in criticism of the 
result, as given. 

Among the names there enrolled I failed to find that of Prof. 
Elisha Gray, a name well-known to electrical engineers of America, 
and better known abroad than several of those mentioned for honors. 
Prof. Gray was president of the International Electrical Congress 
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Fics. I AND 2.—DIAGRAM OF CONNECTIONS. 


compound machine, but as a plain shunt generator, therefore ex- 
plaining the excessive drop noted. 

In the case of the plain shunt motor, it was connected across the 
mains, and the current has to pass through the series windings. To 


held in Chicago during the World’s Fair of 1893, and filled the posi- 
tion with honor and ability. 

Waiving the claim of priority, Prof. Gray is conceded by many 
to be entitled to at least the same honor as Bell for the discovery and 
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invention of the telephone, as evidenced at the International Exposi- 
tion in Paris in 1889, where Gray and Bell both received like honors 
and medals as co-inventors of the speaking telephone. 

If the telpehone comprised the only invention of Gray, the fact 
that he had invented as perfect and practical an instrument as Bell’s 
—and at the same time—would have entitled him to as much honor 
as Bell for such a wonderful discovery as the telephones. But Prof. 
Gray has other inventions, among which his harmonic multiple tele- 
graph and telautograph are prominent. 

I think it an injustice to Prof. Gray that his name does not appeat 
among those at the head of the list of honor. Prof. Gray certainly 
deserves better of his countrymen. “Honor to whom honor is due.” 

New York. Witiarp M. MINER. 





Iron Pipe for Interior Wiring. 





To the Editors of Electrical World and Engineer: 


Sirs:—I notice on page 43 of your Jan. 5 number an article by 
Mr. H. Ward Leonard in which he would seem to take unto himself 
the credit of having been the first to have placed electric light wires 
within iron conduits or pipes for interior lighting purposes, referring 
to the Cable Building in this city as an instance of his prior use of 
such method. It is surprising that Mr. Leonard would make a state- 
ment of this kind, as it is not warranted by the facts. If he would 
look up his correspondence at about that time he will find that he 
wrote to me and asked if he could make arrangements to use the sys- 
tem of conduits as advocated by myself, and my reply to him was at 
that time that, inasmuch as I had no patent on the system, he could 
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use it at his own pleasure. As early as 1888, as the records will show, 
I was seriously criticized in a very general way for refusing to use 
paper conduit or brass-armored paper conduit, although I very plainly 
stated my reasons, which, though condemned at the time by Mr. Ed- 
ward H. Johnson and other high authorities on the question of in- 
terior electric lighting, have since been proven absolutely unassail- 
able. The methods now almost universally adopted are the ones then 
advocated by the writer. 

It is always interesting to note in the development of all matters 
relating to electricity, how those who have the courage of their con- 
victions originally and express them are condemned, not because the 
methods advocated are not good, but because they are more expen- 
sive from a commercial standpoint, and then, when experience proves 
that the first cost is not the first and only consideration, those who 
were the first to condemn are ever eager and ready to claim priority 
and advance as an original idea, the advocacy of something which, on 
its face, should have been plainly perceived years before. 

Mr. Leonard, to my mind, shows very clearly that he knows where- 
of he speaks on the subject of fires from electricity arising from 
faulty interior electric light wiring, as his remarks, particularly re- 
lating to “leakage current,” can be fully substantiated by some 200 
investigations made by myself as to the cause and origin of fires at- 
tributed to electricity. In nearly every case the evidence warranted 
the conclusion that it was the “leakage current” that caused the fire 
and not a short circuit or the heating of the conductor. The fires 
that have occurred from short circuits and overloading the capacity 
of conductors have, in my experience, which has been a fairly wide 
one, been extremely rare. FREMONT WILSON. 


New York Cry. 
VE.™NG —~ 4 (ENS 
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Calculation of the Maximum Ampere Turns Which Can Be Placed 
on a Given Spool.—Osnos.—In practice it is often necessary to 
modify a finished machine for a special purpose; for instance, it may 
be desired to produce a very strong field, then the question arises, 
What is the maximum number of ampere turns which can be placed 
on the given spool, how much copper is required and what size of 
the wire is to be chosen. He develops the following formulas, which 
seem practical for such purposes: 





(At) | 
(1) s= 
Ecs 
c 
(2) (AtP=xeryzSL— 
I 


and if the specific gravity of copper is 9 and the specific conductivity 
of copper is 55, 
(At)? P 
(3) W = 164 X 10—. 
Le 

in which S is the cross-section of one side of the spool, available for 
the windings, s the cross-section of the bare wire in sq. mm., / the 
average length of one winding in meters, L the admissible loss in 
watts per spool, (At) the ampere turns which can be placed at this 
loss, « the ratio of the cross-section of the bare wire to that of the 
insulated wire, y the ratio of the space available to that really occu- 
pied by the windings, z the ratio of resistance of a coil in cold to 
that in the heated condition at the loss L watts, c the specific con- 
ductivity of copper, W the weight of copper per spool in kg. The 
method of calculation is as follows: An available wire of known 
diameter and known thickness of insulation is assumed for the ap- 
proximate determination of +; y must be taken from experience for 
this wire; Z is best taken from the results of tests of similar ma- 
chines. (At) is then calculated from (2) and s from (1). If the 
value of s, thus found, agrees with the assumed wire, the wire is the 
correct one, otherwise another wire must be chosen. The method is 
explained in a numerical example.—Zeit. fuer Elek., Dec. 23. 

Commutatorless Dynamo.—ASHER.—A description of a continu- 
ous current dynamo or motor, which he claims will operate, and 


which has neither commutator, brushes nor slip rings. The armature 
is of laminated iron without windings; the field is as usual ; stationary 
windings are also threaded through the pole pieces so as to produce 
(he claims) poles in the armature which are shifted toward those 
of the fields. The armature is then alleged to rotate as a motor or 
to generate continuous current in these polar windings when used 
asadynamo. (Asa little thought will show, it is inoperative, both as 
a motor or as a dynamo, as the two windings together will merely 
produce a single resultant, stationary field in the armature.)—West. 


Elec., Jan. 5. 
REFERENCE. 


Large Generating Unit.—An illustrated description of a large en- 
gine with direct-connected alternator for a Brooklyn electric light- 
ing station. The engine and generator have a nominal capacity of 
4000 hp., but are designed to carry for short periods overloads up to 
7500 hp. The alternator will deliver three-phase currents at 6600 
volts, with a frequency of 50—Eng. News, Jan. 3. (See E. W. & E., 
Jan. 5.) 

LIGHTS AND LIGHTING. 

Nernst Lamp.—An article on the work done by the (British) 
Nernst Elec. Light, Ltd. (Digest, Dec. 29). Several forms of Nernst 
lamps worked out by this company are described and illustrated.— 
London Elec. Rev., Dec. 28. 

POWER 

Power from Blast Furnace Gas.—The conclusion of the long serial, 
noticed before in the Digest, on “Practical Consideration Involved 
in the Generation of Power by Blast Furnace Gas.” The conditions 
most suitable for economic utilization of the gas in boilers and 
stoves are the reverse of those most advantageous when it is applied 
for the development of power by direct combustion in the cylinders 
of gas engines. The successful application of blast furnace gas to 
internal combustion engines requires that the crude gas must be 
cooled, for the following reasons. The cooler the gas, the greater 
its density, and the smaller the cylinder required to develop a given 
power. Any excess of moisture carried by the gas in the form of 
steam is reduced through precipitation. The temperature must be 
rendered constant as well as low. The dust and any tar must be more 
or less perfectly prevented from entering the cylinder of the engine. 
The variations in pressure where the closed top furnace is the source 
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of gas supply must be overcome. Some numerical data are given, 
characteristic analysis of blast furnace gas from furnaces in different 
districts in Great Britain. When a suitable compression is arranged 
and the ignition tube is sufficiently highly heated, these varieties of 
furnace gas produce 1 ihp hour with an expenditure of from 67 to 
95 cubic feet, as compared with 500 to 700 cubic feet when burned in 
boiler furnaces. The mean pressure upon the piston is greatly de- 
pendent upon the two factors of compression and ignition. “The rea- 
son why the subject is of such great importance to electrical engi- 
neers, of course, resides in the fact that, after providing the power 
required for blowing engines, there will in all cases be an enormous 
surplus of power, costing even less than that derived from waterfalls 
in other lands; hence it will be possible to carry on such profitable 
and growing industries as the manufacture of aluminum, calcium 
carbide, carborundum, alkalies, pure copper, etc., in addition to the 
supply of light and power to the adjoining district, at a minimum 
of cost.”—Lond. Elec. Rev., Dec. 28. 

Thury High-Tension Direct-Current System—Perxins.—A brief 
illustrated article on the power transmission plant at Renturia, Spain, 
where this system is used. There are three groups of direct con- 
nected turbines and dynamos, the latter being direct-current ma- 
chines for series operation and supplying a constant current at 65 
amperes with a varying potential, the maximum being 5200 volts. 
The transmission line has a length of 9 miles. The receiving station 
in Renturia includes six series direct-current motors, two of 130 hp 
each for general power distribution, three of 50 hp each for operat- 
ing paper-making and paper-pressing machinery, one of 60 hp for 
operating the tolls in the repair shops of the paper mill. “It is claimed 
that the series direct-current system adopted was decided upon on 
account of the special advantages it presented for operating of paper- 
making machinery. Perfectly constant speed is guaranteed, and at 
certain times, when it is found necessary, the speed can be changed 
according to the needs of this line of manufacture.”—Elec. Rev., 
Jan. 5. 

REFERENCES. 

French Transmission Plants.—Perxins.—The first of a series of 
illustrated descriptions of high tension power transmission plants in 
France; the present one deals with the 300-kw single-phase plant at 
Allevard les Bains, the voltage of transmission being 2400, the length 
of the transmission line 5 kilometers.—E/’ty, Dec. 26.—An illustrated 
description of the water-power plant at Engins, which supplies cur- 
rent to Grenoble and Voiron. There are two low-tension 375-kw 
three-phase alternators, the current is transformed by three-phase 
transformers to 15,000 volts for transmission.—E/ty, Jan. 9. 


Electrically Driven Hoists.—A long illustrated communication, in 
which a detailed account of some recent tests of electrically driven 
hoists is given, in two tables—Lond. Elec. Rev., Dec. 28. 


TRACTION. 

St. John’s Street Railway.—The road opened in May in the town 
of St. John’s. An illustrated description of Newfoundland. Power 
is obtained from a chain of lakes some 9 miles distant, the transmis- 
sion being over two distinct three-phase circuits, which are trans- 
formed at the sub-station in St. John’s to two-phase. The power sta- 
tion is equipped with an 1800-hp turbine, to which are connected 
two 600-kw three-phase alternators. A 50-hp turbine runs two West- 
inghouse 15-kw 110-volt exciters. The sub-station has four 100-kw 
transformers supplying current to two 200-kw rotary converters for 
the railway service and four 150-kw transformers supplying current 
for light and power. Six miles of track are operated, on which are 
used six 32-ft. cars equipped with two 30-hp motors and controllers. 
—St. R’y Jour., Jan. 5, and Internat. Ed., Jan. 


Automobile Trials—A long communication, in which it is said that 
the recent Chislehurst trials of automobiles do not seem to have 
been scientific in their nature. If a test of different batteries is 
wanted, the following trial is suggested. Suppose four different 
kinds of cells to be submitted for tests on a road trial, a vehicle 
should be selected to run with, say, 44 cells; 11 cells of each com- 
petitor should be formed into a battery to work the car. With one 
voltmeter and four contacts, the drop of voltage in each set of cells 
is measured. “From these readings immediately a cell falls in e. m. f. 
to a fixed limit, which may be to 1.85 at its lowest, then by dividing 
the distance traversed, or the hours of running, by the weight of the 
cell, we get the true value of its tractive power.” Further life tests 
are required; if the life of a cell is short, this is no drawback, pro- 
vided its price is correspondingly low. Long runs are not necessary 
for automobile trials, as for the purpose for which electric auto- 
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mobiles are most suitable, light, pleasant vehicles for medical and 
business men are wanted, making daily trips not exceeding 20 miles, 
often less than 10.—Lond. Elec. Rev., Dec. 28. 


Regulating the Voltage of Automobile Batteries —Weser.—The 
voltage of an automobile battery of 42 cells decreases from 84 at the 
beginning of the discharge to 75.6 at the end; or from 88.2 to 71.4. 
He says that for different purposes it would be desirable to be able 
to regulate the voltage. This can be done by an adjustable resistance; 
if 80 is assumed as the normal voltage, the battery may consist of 44 
cells, so that at the end of the discharge the voltage is 79.2. As the 
whole current passes through the resistance, a rather large capacity 
must be chosen. It may also be used in charging as series resistance; 
this has the advantage that the battery can be charged from 110-volt 
installations ; this advantage does not exist in another device, namely 
one in which several cells can be separated from the battery; for in- 
stance, the regular battery may consist of 40 cells, and four more 
cells, perhaps of smaller size, can be added one by one when the 
voltage of the regular battery decreases below 80; the disadvantage 
is that the arrangement becomes somewhat complicated.—Elektro- 
chem. Zeit., Dec. 


The Electric Railway of the Future-—Brt.t.—The writer thinks 
that it is possible that automobiles may make serious inroads into 
street railway traffic, but on the other hand, they may have no more 
effect than bicycles, which five years ago threatened to affect the 
income of street railways disastrously, but which now are no con- 
siderable factor. He thinks the future may show fewer elevated rail- 
ways, and fewer overhead trolley lines, especially in large cities. He 
looks for an increase in agricultural and other industrial railways, 
especially those capable of carrying light freight and passengers. He 
also believes that higher speeds will soon be very common.—St. R’y 
Jour., Jan. 5, and Internat. Ed., Jan. 


A Review of the Electric Street Railway.—Crospy.—An illustrated 
article on the development of the electric street railway. He com- 
pares the transportation afforded by electric railways to that formerly 
available. There are at present about 3,000,000 car miles made per 
day in the United States, and about 12,000,000 passengers carried 
per day. He estimates that the saving in time for these passengers 
amounts to 792,000 hours per day. He then calculates the money 
value of these hours to the community, and also the saving in oper- 
ating expenses for electric power, and finds the total is about $200,- 
ooo per day. He gives some reminiscences of the early electric rail- 
ways. The engravings show the growth of street cars and miles of 
street railway track for ten years, the growth of the city railway 
systems of Buffalo and St. Louis during different epochs, and views 
of old and new street cars.—St. R’y. Jour., Jan. 5, and Internat. Ed., 
Jan. 


Capacity and Rating of Railway Motors——Storer.—An article on 
the new system of rating railway motors employed by the Westing- 
house company, based on the capacity of the motor under different 
conditions. To illustrate the method, a practical example is given 
in three figures, showing the characteristic curves of the motor, the 
iron loss curves in terms of watts and voltage for different currents, 
and the performance of the motor under an assumed set of condi- 
tions, which are scheduled speed, 15 miles per hour, weight of car 
and equipment, 15 tons, frequency and duration of stops, four per 
mile and five seconds each; average voltage, 500; rate of acceleration, 
1% miles per hour; rate of braking, 2 miles per hour, rolling friction, 
20 Ibs. per ton. He then discusses the curves and results secured by 
this method, and compares it with that proposed by Mr. Lundie in 
the October issue of that journal.—St. R’y. Jour., Jan. 5, and Internat. 
Ed., Jan. 


Electric Railway Equipments.—An illustrated description of elec- 
tric railway equipments made by the (British) Brush Elec. Eng. Co. 
The motors for narrow-gauge roads have four different windings, 
giving, respectively, 17 hp, 25 hp, 30 hp and 35 hp. A characteristic 
curve is shown of the 25-hp motor. The rating is based on a rise 
of 115 deg. F. after one hour’s run at rated load. The bearings are 
arranged so that the lower half of the motor can be dropped with 
the armature therein, or the armature can be allowed to remain in 
the upper half. The ventilation is very good. The company makes a 
large type of motor for standard gauge service, rated at 35 hp, as well 
as numerous types of single motor and series parallel controllers.— 
St. R’y. Jour., Internat. Ed., Jan. 


Third-Rail Insulator—An illustrated description of new third- 
rail insulator, the body being made of “reconstructed granite,” held 
to the ties by malleable iron cleats, and the rail being fastened by 
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malleable iron clips. Reconstructed granite is a material made by 
pulverizing natural granite, moulding it into shape and fusing the 
whole together. The insulator is easily repaired and is very rigid.— 
St. R’y. Jour., Jan. 5, and Internat. Ed., Jan. 


Germany.—An article containing some notes from Germany. The 
annual report of the Berlin Electrical Works is noticed. This com- 
pany furnishes all the lighting, power and railway current used in 
Berlin, owing to the fact that it is the only company with the right to 
lay conductors along public property. A table is given showing the 
relative current consumption for lighting, power and railways for the 
past five years. Enormous development is shown in the railway con- 
sumption. The present length of cables laid by the company is 2265 
kilometers. The cost of production of current for the company is 
1.22 cents. Increased demand for current is expected on the intro- 
duction of the Nernst lamp. At a recent meeting of the Electro- 
technical Society of Vienna, Poschenrieder gave a talk on the evolu- 
tion of the Gratz Street Railway from 1878 until 1899. This was a 
horse car line. It is now some 32 kilometers in length and operated 
by electricity from a steam power house. The traffic has been in- 
creased 91 per cent and the receipts 45 per cent by the introduction of 
electricity. The director of the Munich Institute, Dr. Ebert, has al- 
lowed the erection of trolley lines near this installation, but has spec- 
ified that the company shall furnish galvanometers unaffected by the 
stray magnetic fields if they become objectionable. This has been 
complied with by the company. The earth’s field has been consider- 
ably distorted by the various electric circuits, but as this effect would 
have been produced by the light and power service, no action has been 
taken against the railway company, and an auxiliary observatory has 
been erected in the country. The recent introduction of electricity on 
the railways of Vienna has been followed by some accidents which 
have caused the adoption of certain safety regulations. Telegraph 
and telephone lines are to be taken down, and until their removal will 
be protected by guard wires. Public notices are to be posted up and 
the children instructed in the schools against the dangers of broken 
wires, and watchmen are to carry insulated pliers. The Great Berlin 
St. R’y Co., owing to difficulties with its mixed trolley and battery 
service, called upon Prof. Roessler to make an investigation. His 
report (Digest, Dec. 8, 29), condemns the system as being imprac- 
ticable, as in a successful mixed system the accumulators must he 
charged sufficiently to carry a car across the dead section before en- 
tering it, and must be again fully charged after each discharge. The 
unreliability of the voltage and the variation in the charging and dis- 
charging currents, with the corresponding inefficient operation of the 
motors have been responsible for the condemning of the system.—St. 
R’y Jour., Int. Ed., Jan. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Maximum Demand System of Charging.—An editorial on the ex- 
periences with this system in Great Britain. “The Brighton scale is 
the logical one, and has worked out well, because it has been applied 
in its entirety by Mr. Wright. In other places, however, the initial 
charge is really too low (12 cents first hour and 6 cents after, say) 
and this robs the demand principle of its most important feature. 
Again, in Edinburgh the huge success of the municipal supply has 
been attained on a uniform charge reduced as quickly as possible. 
Glasgow, we believe, used, and has discarded or is discarding, the 
demand indicator. Many of the companies manage to do without it, 
and they, above all, are keenly interested in financial results. The 
cost of indicators for small consumers and the trouble of testing and 
resetting also enter into the question, while the admitted secular 
change in the glass bulb makes it necessary to recalibrate the instru- 
ments after being first brought into use.” It is said to be “a pity that 
the individual consumer and consumers as a class cannot be made to 
understand that in the long run they must benefit by the demand 
scale. Expediency has, however, often to take the place of logic and 
technical soundness, and there is no doubt that a feeling is growing 
that the immediate benefit of supply to influential tradesmen and 
householders is lost owing to the initial price.”—Lond. Elec. Rev., 
Dec. 28. 

Electric Installation of a Metallurgical Plant—Gous.—A very long 
and well-illustrated description of the electric plant for lighting and 
power purposes of the Donetz-Jurjewka Metallurgical Co. in South- 
ern Russia, the works of which comprise a blast furnace plant, steel 
works and a rolling mill. The direct current system at 250 volts is 
used. There will be eight steam-driven 125-kw direct-current gen- 
erators, connected in parallel; six have been installed at present. 
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From the bus-bars all the motors and arc lights are supplied with 
current at 250 volts; for the incandescent lighting of the mines the 
three-wire system at 2 X 125 volts is used, the distribution of the 250 
volts pressure being accomplished by a 3-kw talancer. Enclosed 
motors are used throughout. Groups of motors are controlled from 
watch boxes (like the signal towers along railroads) ; in these are 
placed all the controllers, switching apparatus and measuring instru- 
ments. Two types of enclosed motors are used; in one type, for 
smaller capacities, the case consists of sheet zinc with a lid at the top, 
which enables the brushes and commutator to be examined; the 
other type has an entirely closed armor of cast iron, with two lids at 
the sides. The arrangement of the motors for the different power 
purposes is described in detail, with many illustrations.—Elek. Zeit., 
Dec. 13. 


Water Loads for Electric Plants—WarritLow.—An illustrated ar- 
ticle in which, after some remarks on the growing tendency to install 
large generating units and the resulting necessity of extra precau- 
tions for reliable running, attention is called to the advantages of 
simple water loads for tests of dynamos. Lead plates are suspended 
in a tank of water and connected to “one pole of the circuit,” while 
the other pole is connected to the tank. The distance between the 
lead plates and the tank sides is the same all around, the load adjust- 
ment being effected by reduction of the distance between the plates 
and the tank bottom. The arrangement, which has proved success- 
ful in practice, is described in detail and illustrated—Lond. Elec. 
Rev., Dec. 28. 


ELECTRO-PHYSICS AND MAGNETISM. 


Direct Current Arc Phenomena.—An account of the brief discus- 
sion which followed the paper of Duddell, abstracted in the Digest 
Jan. 5 and 12. Also a long editorial on this paper. Among other 
things his experiments with arcs produced between metal electrodes 
are mentioned; he found that a shunt containing a certain amount 
of capacity would inevitably extinguish the arc, and with astonishing 
promptness. It was known that metal arcs can be extinguished or 
prevented from arising by means of a condenser shunted across the 
spark gap. “In fact, the effect had been utilized for some time in the 
construction of induction coils. But it was certainly unsuspected 
that an advantage might be derived by closing the shunt a very brief 
interval after opening the spark gap, a consequence of Mr. Duddell’s 
researches that has been pointed out by Prof. G. F. FitzGerald. Ex- 
periment shows that when constructed according to this arrange- 
ment the spark length of an induction coil can be increased many 
times above its normal length.”—Lond. Elec., Dec. 28. 


The Thermic and Electric Conductivity of Copper Containing 
Phosphorus or Arsenic—RtiEtscH.—An account of an experimental 
investigation. Matthiessen and Holtzmann found 40 years ago that 
the electric conductivity of pure copper is considerably diminished 
by small additions of phosphorus and arsenic. For instance, an ad- 
dition of 2.5 per cent of phosphorus at 18.9 degs. causes the diminu- 
tion of the conductivity of copper from 93 to 7.24, the conductivity 
of silver being 100. He tested the Wiedemann-Franz law, accord- 
ing to which the thermic and electric conductivities are proportional ; 
Kohlrausch has shown that this law is not strictly correct. From nu- 
merous measurements he found that small additions of phosphorus 
or arsenic cause the thermic conductivity of copper to decrease at a 
higher degree than the electric conductivity. This discrepancy from 
the Wiedemann-Franz law is in the opposite direction from that 
found by Jaeger and Diesselhorst in mixtures of metallic substances. 
—Ann. der Physik., vol. 3, 1900, p. 403; abstracted in Elek. Zeit., 
Dec. 13. 


Roentgen-Ray Tubes.—Ro.uns.—A continuation of his serial, in 
which he points out that it is not the vacuum that determines the fit- 
ness of a Roentgen-ray tube; it is the conditions of the terminals and 
the generator. If energy enough is used, the cathode stream units 
are rushed through a tube at atmospheric pressure, producing bril- 
liant X-light. He complains that manufacturers continue to supply 
physicians with apparatus constructed on incorrect principles, while 
he has given exact rules for constructing efficient apparatus.—Elec. 
Rev., Jan. 5. 

ELECTRO-CHEMISTRY AND BATTERIES. 

Electrolytic Production of Lead from Solutions and the Formation 
of Spongy Lead.—G.iaser.—An account of an investigation, the re- 
sults of which are summed up as follows: It is possible to get lead in 
the form of solid plates by the electrolysis of salt solutions. The 
formation of spongy zinc and spongy lead in slightly acid and neutral 
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solutions is due to the same reason, namely, the formation of basic 
salts. Additions which can dissolve or reduce these basic salts pre- 
vent the formation of spongy lead or zinc. In an alkaline solution 
spongy lead is formed if, besides the lead cations which are present 
in a very small number, hydrogen is developed (“secondary forma- 
tion of spongy lead”). An addition of hydroxyle ions causes a di- 
minution of lead cations. It is possible to get lead in solid form from 
alkaline solutions.—Zeit. fuer Elektrochemie, Dec. 13, 27. 


E. M. F. Between a Salt and Its Non-Saturated Solution.—Cam- 
PETTI.—When a crystal of, say, Na Cl is dropped into water or its 
own non-saturated solution, the chlorine ions fly off more rapidly 
than the sodium (according to their migration velocities). The liquid 
immediately surrounding the crystal thus becomes negatively 
charged and the crystal is positively charged. This accelerates the 
outflow of Na and retards that of Cl ions, so that presently there is a 
tendency toward equalization. On the whole the liquid is negative 
to the crystal. The e. m. f. is of the same order as that between a 
more and a less concentrated solution of the same salt. (This de- 
scription of the process corresponds exactly to Nernst’s theory of 
the production of the e. m. f. in a concentration cell.) —Accad. Lincei, 
Atti, July 15, 1900; abstracted in Science Abstracts, Dec. 


UNITS. MEASUREMENTS AND INSTRUMENTS. 

Testing Direct Current Meters.——FrussNer.—An illustrated de- 
scription of the methods used in the German Reichsanstalt for test- 
ing direct current meters. The arrangement of the laboratory, the 
instruments, etc., is described in detail; current from storage batteries 
is used throughout, up to 10,000 amperes being available. The tests 
are always made with the meters enclosed in their cases, as the heat- 
ing of the single parts with the case differs entirely from that without 
the case. It has been found practical, before the real test, to deter- 
mine first the resistance of series and shunt coils; also of a separate 
series coil if any, and to calculate from that the consumption of watts 
in the apparatus for the indicated maximum current and the normal 
voltage. The real test of the meter is made as follows: A quantity 
of electricity or of electric energy, which is measured by standard 
instruments, is supplied to the meter and readings of the meter are 
taken before and after the test. The ratio of the measured to the in- 
dicated electricity or electrical energy is called the “constant” of the 
meter; this, however, is incorrect, as this “constant” depends upon 
various circumstances. Special attention is called to the sources of 
error arising from indications of the meter without energy being 
supplied to it or from the fact that some meters do not register before 
a certain value of load is reached; both are bad sources of error. 
The value of the constant of the meter is determined at the same time 
with its dependency upon the load and the duration of the supply; 
this is done as follows: First the resistance of the shunt is meas- 
ured with the bridge and the insulation of the parts carrying current 
is tested. The shunt is then connected for an hour to a source of 
e. m. f. of the voltage indicated on the meter; it is found whether 
there is registering at no load. The constant of the meter is then de- 
termined for one-fifth full load, one-half full load and full load; the 
meter is then supplied with full load for an hour and readings of the 
meter are taken at the beginning and the end of this time. For the 
determination of the resistance of the series coil the voltage at the 
series coil terminals is also measured during this time. Finally the 
constant of the meter is again determined for decreasing load, first 
for full load, then for half load and for a fifth load—Elek. Zeit., 


Dec. 13. 
A New Alloy for Standard Resistances—vaN AuseL.—An article 
on an alloy made by Kulmiz, consisting of copper, zinc and aluminum, 


which has been examined by the German Reichsanstalt and appears 


to have properties which are superior even to constantan and man- 
ganin. The only question which has not yet been decided is how 
great is the variation of the electric resistance with time. The tem- 
perature coefficient between 18 degs. and 25 degs. C was found to be 
very small and negative, between the limits —o.00001 and -—0.000002. 
Measurements of the electric resistance between — 4 and + 60 degs. 
C. have shown that the alloy has a maximum resistance in the neigh- 
borhood of 20 degs. C.; at lower temperatures the temperature co- 
efficient has a small positive value; at higher temperatures a small 
negative value. (This does not seem to agree with the foregoing 


statement.) The thermoelectric force of the alloy with copper “is 
0.56 microvolt between 20 degs. and 45 degs. C., and 0.62 microvolt 
between 20 degs. and 65 degs. C., for a difference of 1 deg. between 
the seams” (this is not clear). This e. m. f. is smaller than for con- 
stantan-copper and manganin-copper couples.—L’Eclairage Elec, 
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Dec. 15. For a fuller description see Zeit. fuer Instrumenten kunde, 
June, 1900, 
TELEGRAPHY, TELEPHONY AND SIGNALS. 

Multiple Wireless Telegraphy.—An abstract of a lecture delivered 
by Prof. Slaby before the German Emperor, in which he gave an ac- 
count of some interesting new inventions. He “has been devoting 
his attention for a considerable time to devising a means of Hertzian 
signalling between several independent pairs of stations without the 
messages interfering with one another, and he has now apparently 
solved the difficulty. The method employed seems to be simple tun- 
ing.” During the lecture Prof. Slaby signalled to two stations, one 
eight miles distant and the other about two and a half miles distant. 
Messages were received from these two stations in the lecture room 
simultaneously. For both sets of the receiving apparatus on the lect- 
ure table the lightning conductor on the chimney of the Schiffbauer- 
damm electric lighting station was utilized as an air-wire “without re- 
moving its earth connection.” The lecturer explained that the ar- 
rangements were such that the waves in the two cases were of an ex- 
actly predetermined length, and that the two sets of apparatus were 
each tuned to a different wave length. From the station eight miles 
distant the waves had to pass through Berlin from southeast to north- 
west and were naturally attenuated by the number of chimneys and 
high buildings. In order to intensify the received wave, Prof. Slaby 
showed another invention which he called a “multiplikator,” a word 
which may be translated as “intensifier.” This is a resonator, the 
action of which Prof. Slaby explained by analogy with a tuning fork 
which emits only a weak note until it is placed on a suitable sounding 
board. The resonator increases the potential of the received wave, 
and renders it easier to detect on the receiving apparatus.—Lond. 
Elec., Dec. 28. 

MISCELLANEOUS, 

Mineral and Metal Output of the United States in 1900.—The very 
full annual statistics, covering the complete issue. The total value of 
the metals produced in the United States in 1900 was $509,800,992, 
as compared, with $496,057,320 in 1899. The value of the output of 
non-metallic substances was $755,680,991, as against $645,754,305 in 
1899. The production of aluminum by the sole producer in this coun- 
try was 7,150,000 lbs., valued at $2,288,000, as compared with 6,500,000 
Ibs., valued at $2,112,500, in 1899. With a steady demand at high 
prices the output of copper exceeded the great record of i899, the 
total output being 615,576,802 Ibs., in comparison with 581,319,091 Ibs. 
in the previous year, these figures including the copper contents of 
by-product, copper-sulphate. The weaker markets, particularly 
abroad, resulted in a decreased output of zinc last year, the produc- 
tion being 122,850 short tons, as compared with 129,675 short tons in 
1899. The total production of copper sulphate in 1900 was 76,959,486 
Ibs., valued at $3,770,278, compared with 67,903,370 Ibs., valued at 
$3,530,075, in 1899; of the 1900 output 42,250,758 lbs. was recovered as 
a by-product. The production of carborundum was 2,660,000 Ilbs., 
valued at $239,400, against 1,741,245 lbs. and $156,712 in 1899. The 
production of artificial graphite was 845,000 lbs., valued at $67,600, 
against 405,870 lb3. and $32,475 in 1899. The manufacture of soda 
amounted to 395,902 metric tons at $6,655,113, against 387,020 tons 
and $5,925,276 in 1809. There are a great many short articles on 
special metals and the metal markets of 1900, with a very large 
amount of statistical information; but there seems to be no informa- 
tion given about the extent to which electrical methods have come 
into use.—Eng. and Min. Jour., Jan. 5. 

Century Reviews.—An illustrated review, by Fournier d’Abbe, of 
the general progress of electric science and industry in the last cen- 
tury; also separate article, by Miller, on telegraphy and telephony; 
by Pierce, on the electric light; by Rae, on electric traction. Also 
two interviews with Edison and Tesla on the electrical outlook. 
Edison says that the progress in telegraphy will lie particularly in the 
adoption of greatly improved methods of automatic sending and re- 
ceiving in type letters; there will also be greatly improved telegraph 
line construction; the improvement in lighting will come largely in 
the increased efficiency of the incandescent lamp. Tesla expects 
great progress from the skillful utilization of electric tuning or re- 
sonance effects, with circuits carrying oscillating currents of high 
frequency.—West. Elec., Jan. 5. 

Philippines —G. D. Rice.—An article on “Some improvements 
needed in the Philippines.” Attention is called to the abundance of 
water power which is not utilized there at present. The electric 
lighting company of Manila has arranged to double its plant; there 
are at present 1000 incandescent street lights and 200 arc lights in 
Manila. There is quite a demand for electric motors in the Philip- 








ee ties a te a ee 


ETA. 


aa le eee ea 


136 ELECTRICAL WORLD anp ENGINEER. 


pines; also for tools to be used in electric work, etc—West Elec, 
Jan. 5. 
REFERENCES. 


Electrical Engineers in the War—Crompton.—An illustrated pa- 
per, read before the (British) Inst. Elec. Eng. on “The Electrical 
Engineers R. E. in South Africa” and their work done in lighting 
installations, telephony and telegraphy.—Lond. Elec., Dec. 28; Light- 
ning, Dec. 27; in abstract in Lond. Elec. Rev., Dec. 28. 

Physiological Effects —Watier.—An illustrated abstract of a Roy- 
al Society paper “On the blaze currents of the frog’s eyeball.” The 
paper is of a physiological nature.—Lond., Elec., Dec. 28. 

Magnetic Separator—Some notes on a patent of Gates for a mag- 
netic separator for removing from gold-bearing sand the magnetic 
iron which it always contains.—El’ty, Dec. 26. 

Paris Exposition—Reyvat.—A well-illustrated description in de- 
tail of a three-phase alternator of the French Thomson-Houston Co., 
the capacity being 1000 kilovolt-amperes with a power factor of 0.9. 
The pressure at the terminals is 5,500 volts, the armature is star con- 
nected, the e. m. f. per phase is 3,170 volts, and the current at normal 
inductionless load is 105 amperes. The frequency is 25 periods and 
the number of poles is 40.—L’Eclairage Elec., Dec. 22. 

Paris Exposition—Dary.—An illustrated description of the elec- 
tric launch of Smit and Zoon; the power is supplied by a battery of 80 
Tudor cells, giving 360 ampere-hours.—L’Elec., Dec. 8. 

Barnvitte.—An illustrated description of an arc lamp of the Soc. 
Ind. des Tel.—L’Elec., Dec. 8. 

ARMAGNAT.—An illustrated description of measuring instruments 
oi the British and American sections.—L’Eclairage Elec., Dec. 15. 

Reyvat.—An illustrated description of a new type of the Phoenix 
storage battery, with special data on construction and capacity.— 
L’Eclairage Elec., Dec. 22. 





New Book. 





Lezion1 pt ELtetrotecnica. Dettate Nel R. Museo Industriale Itali- 
ano in Torino da Galileo Ferraris. Volume Primo. Fondamenti 
Scientifici dell’Elletrotecnica. Torino: Roux Frassati e Co. 432 
pages, many illustrations. Price, 15 lire. 

This is the first volume of the late Prof. Galileo Ferraris’ lectures 
on electrical engineering. It is devoted to the scientific foundation of 
electrical engineering and is a concise treatise on the mathematical 
theory of electricity and magnetism. 

The introductory chapter deals with vector analysis, and gives an 
outline of the potential theory, first under the supposition of any 
forces which have a potential; then for forces which act according to 
Newton’s law. The second chapter deals with electrostatics and the 
simplest laws of an electric current, as Ohm’s law, Kirchhoff’s rules, 
Joule’s law. The third chapter takes up magnetism and the magnetic 
field due to magnetic masses. The fourth chapter is devoted to a dis- 
cussion of electromagnetism or the mutual relations between electric 
and magnetic phenomena. The fifth chapter deals with alternating 
current phenomena. The sixth and last chapter is devoted to the 
propagation of electromagnetic waves. Maxwell’s fundamental for- 
mulas are given and explained by application to special cases; then 
follows a description of the experiments of Hertz, and finally Poyn- 
ting’s theory of the propagation of the energy is discussed. There is 
an appendix on electric and magnetic units. 

It will be seen that the entire field of the theory of electricity and 
magnetism is covered by Ferraris’ lectures. The exposition of the 
theory is admirably lucid and concise. This was made possible 
mainly by the free use of vector analysis and the symbols of the 
calculus. Special cases are calculated only when they illustrate the 
general phenomena and when the calculation is brief; long mathe- 
matical calculations, as for instance, those which Kirchhoff employed 
so often in his lectures, are not given. The development of the sub- 
ject thus becomes very clear, and gradually the reader is guided from 
the old electrostatic theory to the modern views based upon Maxwell. 

The arrangement—the use of the theory of electrostatics as a 
starting point and foundation for the chapters which follow—may 
perhaps appear somewhat old-fashioned. We have become accus- 
tomed to ignore in a way the old theory of electrostatics. Hertz’s 
exposition of the theory of electric and magnetic phenomena appears 
to us. more modern, starting, as he does, directly from Maxwell's 
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fundamental equations—as axioms not requiring any proof—and 
then showing that from them all laws of electricity and magnetism 
can be deduced in accordance with the experimental facts, his ex- 
position of the theory concluding with electrostatics—just the oppo- 
site to the order adopted by Ferraris. But it should not be forgotten 
that Ferraris’ method corresponds to the historical development. 
And, besides, our disdain of electrostatics may be rather premature. 
Very recently we noted the following remark by Oliver Lodge: “The 
whole subject of electricity demands reconsideration in the light of 
the facts now known concerning the existence of elektrons, or at least 
of negatively charged corpuscles smaller than atoms. The old facts 
and theories remain true, but a further step can be taken; and a 
glorified electrostatics, that once despised subject, seems likely to 
dominate the field.” 

To prevent any misunderstanding, we may say that, in its contents, 
Ferraris’ lectures form a highly modern and up-to-date book. It is 
of course impossible to describe in a brief review the beauties of the 
book as the work of an artist, although its main value may lie just 
in this feature; for Ferraris proves an eminent artist in the expo- 
sition of mathematical physics. For this reason we hope that the 
lectures of the most famous Italian electrician, since the days of 
Galvani and Volta, may find a place in the library of American 
engineers, interested in the history of their science. 





Electric Automobiles in New England. 





Early last year an account was given in these pages of the work in 
Boston of the New England Electric Vehicle Transportation Com- 
pany, and note has also been made from time to time of its successful 
operations at Newport, R. I. With the active resumption of general 
business in the Fall, the regular work in Boston took on new vigor 
and activity. 

Some idea of the rapid growth of the business can be gathered from 
a statement of the facts that about 250 vehicles are now owned and 
operated by the company. Many additions to the central station on 
Tremont Street, Boston, have been made, and sub-stations have been 
established in the suburbs of Boston and at Newport and Narragan- 
sett Pier. 

From the nature of the climate of the New England States, it is 
necessary to use several types of vehicles for passenger service, and 
al‘hough this is a fact, the company has been enabled to keep about 
80 per cent of its vehicles in commission. About 15 per cent are in 
storage, not being adapted to winter use, and about 5 per cent are 
undergoing repairs. 

The popularity which electric cabs have gained in Boston is such 
that an average of 200 calls are received and filled each day, and as 
many more are turned away, because of the inability of the plant with 
the present equipment to furnish more carriages. A most import- 
tant branch of the electric automobile service in Boston is the trans- 
portation of merchandise. In operation the ability of the electric 
delivery wagons to work in all kinds of weather, to quickly thread 
their way through thickly-crowded streets, and their speed on streets 
where traffic is less heavy, have proved them to be most economical, 
and desirable for transportation purposes, not only for the class of 
goods ordinarily sold by the large department stores, but for ccm- 
modities requiring specially quick delivery. To the latter class be- 
long newspapers, and it does not take a very long delay in their dis- 
tribution to make a heavy loss. The New England Company fur- 
nishes vehicles for the transportation of both these classes of mer- 
chandise (as well as for others), and the capacity of its equipment 
has been reached several times. Even now the demand is far in ex- 
cess of the company’s present ability to supply vehicles. 

On Sunday, Dec. 30, 1900, a bus line from Deerfield Street to 
Scollay Square was started by the Boston Transit Company, the 
New England Electric Vehicle Transportation Company furnishing 
the vehicles therefor. The operation of this class of vehicles had its 
beginning at so recent a date that no useful data concerning it can 
be obtained at the present writing. 

The following figures may be of interest to statisticians: During 
the six months prior to Oct. 1, delivery wagons operated by this 
company covered about 130,000 miles over the streets of Greater 
Boston, making 254,851 stops for the delivery of packages, papers, 
etc. In November of the present year the electric cabs run by the 
company covered on an average 726 miles per day, the maximum 
mileage made by a single cab in one day being 66% miles. The 
maximum mileage for a single cab for the month was 609 miles. In 








JANUARY IO, 1901. 


the same month the delivery wagons run by this company for two 
Boston concerns covered 27,909 miles, making 59,967 stops for the 
delivery of merchandise, the highest daily average for one delivery 
wagon being a fraction over 53 miles. The highest mileage made by 
any one delivery wagon for the month was 1381 miles, making 2395 
stops for the purpose of delivery of merchandise. 





The Swedish-American Telephone Switchboard 
Apparatus. 





The Swedish-American Telephone Company, of Chicago, has re- 
cently secured additional manufacturing facilities and also doubled 
its floor space, and is now prepared to furnish full exchange 
equipment of either the magneto ring-down type or full multiple 
and central energy switchboards from a 10-capacity line to a 10,000- 
line exchange. In the “full multiple central energy” switchboards 
all signals, both line and keyboard signals, are of the luminous type, 
consisting of a miniature incandescent lamp placed behind a %-in. 
opal glass bull’s eye, and self-restoring in action. The cord circuit 
signals are of the same luminous type, and each pair of cords is 
equipped with two, the full supervisory system of signals One of 
these signals works only in connection with the answering plug, and 
the other works only in connection with the calling plug, thus en- 
abling the operator at any instant to tell at a glance the exact state of 
connection at that moment This does away with the necessity of the 
operator going into the circuit after the connection has once been 
made, and the subscriber is not relieved from the annoyance of having 
conversation interrupted by the operator, but the operator’s time is 
saved. 

The keyboards are equipped with ringing key and operator’s cam, 
or with a combination key, which performs both operations. In this 
board the strips of drops and jacks are placed in the lower panels, 
and above them are placed the multiple jacks. The multiple jacks 
are made in strips of 20 each, each jack being placed on 7-16-in. 
centers. Each jack consists only of sleeve and tip springs, and they 
are therefore entirely free from inside contacts. On this system 
there are no contacts anywhere in the subscriber’s circuit, it being an 
absolutely continuous circuit from the subscriber’s instrument to the 
jacks in the switchboard. The only contact in the entire circuit is 
that of the switch hook at the instrument, and the contacts made be- 
tween the plugs and the jack springs in the switchboard; but over the 
latter contacts no current is broken, as none of the common battery 
current ever flows over the jacks or through the cord circuit. These 
switchboards, even in their smallest units, are true universal boards, 
that is, any board, no matter how small, can, if desired, be increased 
to a full multiple swtichboard of any capacity simply by adding new 
sections and without any change in those installed other than the 
addition of the multiple jacks and wiring of the same. 

The operation of this system is as follows: To signal the exchange, 
the receiver is taken from the hook, on which the line signal is at 
once lighted; when the operator answers by inserting the answering 
plug in the jack, this light at once goes out. On ascertaining the 
number required, the operator makes a busy test on the multiple jacks, 
and not finding the line busy, inserts the plug and rings the sub- 
scriber. At once the supervisory lamp of that cord circuit lights and 
remains lighted until the party called answers. When conversation 
is finished and both receivers are restored to their hooks, both lamps 
in the cord circuit are lighted. This condition, of both lamps lighted, 
is the only positive signal to the operator to disconnect. Should one 
or both of the parties desire other connections when they have fin- 
ished their conversation, the slow movement of the switch hook 
up and down will flash either one or both of the signals in the cord 
circuit, which will be a positive signal to the operator to connect her- 
self at once with that circuit to find out what is wanted. In other 
words, through the use of this double supervisory system, there can 
never be, as far as the operator is concerned, what might be termed a 
“position of doubt.” Each line is equipped with a small relay, and 
this relay controls all of the signals used in handling connections, 
whether those of the cord circuit or the line signal. Other than this 
relay, there is no relay or coil of any sort anywhere in the system, 
and the cord circuit is entirely free from them. 

This system is even more simple than the old style magneto mul- 
tiple board system with local transmitter batteries. The busy test 


is very novel and efficient, and is applied by the subscriber himself, 
and not by the operator when the call is answered. The instant the 
receiver is taken from the hook to signal the exchange the line will 
test busy. This, therefore, assures the subscriber the exclusive use 
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of his line when he wishes it, there being no period of time when his 
line is unprotected. 

Another important feature is the entire absence of the objectionable 
“click” in the receiver. This system is a true common battery sys- 
tem, requiring but one set of storage batteries (of 11 cells), where 
usually two sets are required, each of equal size. It is also a two- 
wire system, and requires no third wire, or what is its equivalent, a 
ground connection at each instrument. 

What, after all, is the most important part of a common battery 
system is the talking circuit, and the Swedish-American Company 
guarantees its system to give perfect results with the instruments 
located as far as 30 miles from the exchange, and at this distance 
they will work perfectly when connected at the switchboard, through 
toll lines or to instruments working on the local battery, or any 
other common battery system. 





A New Automobile Exchange and Storage Plant. 





The early years of the twentieth century seem destined to witness 
a remarkable expansion in the automobile field. In fact, to the close 
observer it is already evident that the movement has acquired con- 
siderable momentum, even at this early period. The increasing num- 
ber of horseless vehicles, the rapidly growing number of repositories 
for their special care and storage, and the growth of interest in the 
subject shown by the general public, all tend to indicate the way the 
wind is blowing. 

One of the first of the new automobile repositories to open its doors 
for business this century, and probably the most elaborately finished 
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AUTOMOBILE EXCHANGE AND STORAGE WAREHOUSE, 


one yet erected, is that just completed by the Automobile Ex- 
change & Storage Company, and which is located at 133-5-7-9 West 
Thirty-eighth Street, New York City. The company, as its name 
indicates, was organized to store, charge, care for, sell, exchange and 
act as agent for manufacturers of all classes of automobiles. At 
present it has but the one exchange and storage depot, an exterior 
view of the front of which is shown. The company, intends, however, 
to increase the number of its storage, exchange and charging depots 
as fast as the volume of its business demands. It is already prepar- 
ing to build a depot farther up town which will have more than four 
times the floor space now available in the one just completed. This 
second station, it is expected, will be ready about May 1 next. 

The Thirty-eighth Street depot was built especially for the use of 
the company. It covers a ground space of 100 ft. x 100 ft. It is 
lighted from the top by several large skylights. The front of the 
building, seen in the illustration, is largely composed of glass and 
oxidized copper, which gives a very pleasing effect. This arrange- 
ment makes a particularly airy and light depot. Later another story 
will be added, which will increase the available floor space to 20,000 
sq. ft. The building is divided into several sections by hardwood parti- 
tions. One part is devoted to a reception room for visitors. This 
room is comfortably furnished and its tables are supplied with all 
the latest periodicals on automobiles. Back of the reception room 
are the offices and back of these are some 60 or more lockers for the 
use of patrons who keep vehicles in the building. In another corner 
is a machine shop, furnished with a lathe, drill press, emery wheel, 
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work bench, vise, etc., where repairs can be made. An air compres- 
sor and storage tank are also placed in the machine shop. The com- 
pressed air is used to supply the required pressure in the gasoline 
tanks of steam vehicles. Power is supplied to the machines and air 
compressor by means of a 5-hp General Electric motor. 

Artificial light is supplied by enclosed arc and incandescent electric 
lights. Every precaution has been taken in the construction of the 
building to eliminate the possibility of fire, and the efforts of the com- 
pany have been rewarded by the unqualified approval of the board of 
fire underwriters. This makes it possible for patrons to get the low- 
est fire insurance rate on their vehicles. 

Another feature is the space in the front of the building set apart 
for the permanent exhibit of new vehicles by manufacturers. This 
space is divided off by brass railings. The company is prepared to 
take care of, store, charge and repair all kinds of automobiles, both 
for pleasure and business use. It makes a specialty of keeping a line 
of slightly used automobiles of various makes on hand for sale at 
greatly reduced prices. 

A wash stand for vehicles, some 18 ft. by 21 ft., is provided; also 
three charging boards for electric vehicles. At each of these boards 
four electric vehicles can be charged at the same time. Each board 
is equipped with four Queen-Wirt ammeters having a capacity up to 
150 amperes. The current is supplied from the mains of the Edison 
Illuminating Company’s three-wire system. In short, the depot is 
most complete in all respects. 

The officers of the company are: A. P. Morison, president; Andrew 
Morison, vice-president; Morris Putnam Stevens, secretary and 
treasurer ; E. S. McCool, manager; J. O. MacDonald, superintendent ; 
Charles R. Smith, chief of electrical department. 





Hot Wire Measuring Instruments. 





Mr. Camillo Olivetti, the well-known instrument manufacturer of 
Ivrea, Italy, read a paper at the recent annual meeting of the Insti- 
tute of Italian Electrical Engineers, having for its subject, “Hot Wire 
Electric Measuring Instruments.” 

The wire used in such instruments, he said, must answer the re- 
quirements of a large co-efficient of elongation, high resistivity, 
small temperature co-efficient, great mechanical strength and unal- 
terability from chemical and physical causes while at high tempera- 
ture. Platina silver alloy is mentioned as the substance which an- 
swers most nearly these requirements. The specific resistance of this 
alloy is 32 microhms, its co-efficient of elongation 15x 10°, its tem- 
perate co-efficient 26 x 10°, and its tensile strength varying from 35 to 
90 kilogrammes per square mm., according to the diameter. While 
this type of instrument has not the high precision of laboratory in- 
struments, yet it can be made to have a precision which reduces 
errors to less than one-half of 1 per cent. One of the greatest ad- 
vantages of this type is that it may be used indifferently with direct 
and alternating current. The largest diameter of wire which Mr. 
Olivetti uses in his instruments is .o16 in. If wire much heavier than 
this is used the elevation of temperature due to a current flowing is 
slow, and the normal condition is not reached until a considerable 
length of time has elapsed after the instrument is put into circuit. 

As it is not advisable to pass more than five or six amperes through 
a hot wire instrument, when used as an ammeter, a shunting arrange- 
ment is required. In order that the shunt shall not introduce errors, 
it must have a practically constant temperature co-efficient. 

During the lecture Mr. Olivetti showed a hot wire instrument 
multiplying arrangement invented by Signor Arcioni, whereby the 
elongation of the wire is magnified 3200 times. Moreover, the 
geometry of the movement is such that the scale of the instrument is 
nearly proportional to the current. In order to avoid the influence 
of variation of temperature, the instrument is fixed on a basis having 
a co-efficient of expansion equal to the average co-efficient of ex- 
pansion of the wire and a portion of the multiplier. In the volt- 
meter type the wire is wound on two small pulleys. In a 7%4-in. dial 
instrument the voltmeter takes a maximum current of .1 ampere. 
In ammeters the difference of potential is .22 volts. Mr. Olivetti 
stated that these figures are the lowest yet attained in hot-wire in- 
struments. 





Low Water Alarm and Blow-off Valve. 





The low-water alarm, shown in Fig. 1, is attachable directly on 
top of a boiler, or can be piped to any location most convenient to the 
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engineer. It is stated to be a positive indicator of low water. This 
device has been made by the Crane Company, Chicago, IIl., for the 
past ten years, but was recently improved to meet the requirements 
of the laws in some States stipulating that low-water alarms “shall 
be of a type capable of being tested by the inspector of workshops 





FIG. I.—LOW-WATER ALARM. 


and factories.” The illustration is of the improved form. Fusible 
gaskets that melt at 270 deg. are furnished with these alarms. Gas- 
kets to fuse at higher temperatures are made to order. 

Fig. 2 shows a blow-off valve made by the same company, and de- 
signed to overcome the trouble generally experienced with the ordi- 
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FIG. 2.—BLOW-OFF VALVE. 


nary blow-off valves and cocks. The feature of this valve is that the 
seat is on the outside, which prevents the lodgment of sediment at 
this point. The projection on the under part of the disk prevents 
any discharge until the seats have become widely separated; this 
also prevents wire drawing. These valves can be made in either 


angle or globe patterns. 








NEWS OF THE WEEK. 


F inancial Intelligence. 





THE WEEK IN WALL STREET.—In the money market time 
money was offered more freely and there was also a better demand. 
Rates are quoted at 4@4% per cent for 30 to go days and 4% per 
cent for longer periods on mixed collateral. Commercial paper 
was in better demand from out of town, transactions being based 
on quotations of 44%@s5 per cent for prime double names. Call 
money is quoted at 2%4@s5 per cent as the extremes. In the stock 
market there was great speculative activity, but prices receded from 
the extreme advances made early in the week. Transactions for the 
week broke all records, the sales aggregating 8,614,500 shares, 
against 7,511,415 the week previous, and 2,779,967 the correspond- 
ing week last year. Tractions and electric stocks are higher, and 
the sales indicate considerable activity as compared with the mar- 
ket of the previous week. Third Avenue stock took an upward 
jump last Thursday, touching the highest price since the property 
changed hands. It advanced 10 points compared with Tuesday’s prices. 
On Saturday there was heavy buying of Manhattan Elevated, accom- 
panied by reports that the property had been leased to the Metro- 
politan Street Railway Company for a 6-per-cent guaranteed divi- 
dend per annum. It was stated in some quarters that the report 
was regarded as practically confirmed. In outside securities the 
week was an unusually dull one, heaviness being a pronounced 
feature of the market. Electric Boat preferred showed a consider- 
able number of sales, which were confined, however, to odd share 
lots, which changed hands between 49 and 50. Total sales did not 
exceed 150 shares. General Carriage sold at 3% to 34%. Among 
the net declines are Telegraph, Telephone & Cable, 2 points, and 
Electric Boat, common, and General Carriage, 1 point each. Elec- 
tric Boat, pfd., made a net gain of 2 points. Following are the 
closing quotations in New York, Boston, Philadelphia and Chicago: 
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TROLLEY DEAL IN CONNECTICUT.—The New Haven 
Road has just purchased through the People’s Tramway Company, 
of Danielson, Conn., the Webster & Worcester Street Railway Com- 
pany. The purchase gives to the People’s Tramway Company con- 
trol of the trolley lines from Danielson, Conn., to Worcester, a dis- 
tance of 40 miles. The company recently acquired the Putnam & 
Thompson Street Railway Company, and later took over the Web- 
ster & Dudley system, the latest purchase of the Webster & Worces- 
ter completing the circuit. The New Haven Road will extend the 
People’s Tramway line in time to Norwich, thus connecting with the 
steam road along the Thames to New London, and forming a con- 
tinuous line from Norwich to Boston, a distance of 120 miles. The 
People’s Tramway system will run express trains, freight, mail, 
baggage and passenger coaches over the newly acquired line. The 
express trains will make stops only at Putnam and Webster in the 
through run from Danielson to Worcester, and will run at an aver- 
age speed of 35 miles an hour. A smoker will be added to the 


through trains. The Tramway stock is $400,000, Webster & Dudley 
$50,000, and Worcester $150,000, making, with the bonded debt, an 
outlay of $1,000,000. The road when completed will cater to fully 
120,000 people. Railroad and trolley men see in the move taken by the 


People’s Tramway Company a step in the programme of the Consoli- 
dated Road to occupy the trolley field ahead of the electric road com- 
panies. By taking over the new lines the New Haven Road stops 
competition at Worcester and controls all of the trolley business of 
Eastern Connecticut. The line will be used as a feeder to the steam 
roads at Worcester and Norwich. 

LIGHTING AT ROCHESTER, N. Y.—Announcement is made 
that a strong syndicate has purchased all the stock of the Rochester, 
N. Y., Citizens’ Light & Power Company, whose plant was recently 
partially destroyed by fire, and proposes to extend the business locally 
at once. A week ago it was learned that the Rochester Gas & Elec- 
tric Company had purchased the Hinds Flour Mill property, abutting 
that owned by the Citizens’ Company, both of which have valuable 
water power rights. The syndicate which has purchased the Citizens’ 
Company is made up of the following: Anthony N. Brady, of Al- 
bany and New York; William K. Archbold and Paul K. T. Brady, 
of Syracuse; A. M. Young, of New York, and the Westinghouse 
Company, of Pittsburg. The Archbold-Brady Company, of Syra- 
cuse, has the work of reconstructing the burned-out plant. A tele- 
gram from Rochester says: “The stock of the Citizens’ Light & 
Power Company has been secretly purchased by the well-known 
Elkins-Widener-Whitney syndicate, and a big corporation war with 
the Rochester Gas & Electric Company seems probable. The deal 
was made through John Archbold, a relative of John D. Rockefeller. 
All but two of the Citizens’ Light & Power Company stockholders 
sold out at a low price before there was any general knowledge of 
the deal. The Rochester Gas & Electric Company must have had 
some intimation, as it has leaked out that the company has bought 
the Hinds mill, with all rights, giving them ownership of five-eighths 
of the total water power of the city. It is announced that the Elkins 
syndicate will have a new plant in shape in 30 days, and actively bid 
for local lighting contracts.” 


BOSTON ELECRIC LIGHT.—Mr. J. P. Morgan has advised his 
Boston representatives to do no more in regard to the local electric 
light negotiations, but treat the proposed consolidation as indefinitely 
abandoned. On Jan. 11 a message was received by the Massachu- 
setts House of Representatives from Governor Crane, accompanied 
by a communication from the Gas and Electric Light Commission, 
stating that the proposed lease of the Edison Electric Light Company 
to a third corporation under a guarantee of 10 per cent on $3,000,000 
of stock, was in violation of the Anti-Stock Watering laws of the 
State and detrimental to public interests. The communication was 
referred to the Committee on Manufactures. The action of the 
Commissioners would seem to have put an effectual stopper for the 
present, on the project of J. P. Morgan & Co., of New York, to 
lease the Boston Electric Light Company and the Edison Company 
and combine the interests, as noted already in these columns. 

DIVIDEND.—The Electric Company of America directors have 
declared the regular semi-annual dividend of 50 cents a share, pay- 
able Jan. 31. The regular quarterly dividend of 2% per cent on 
Brooklyn City Railroad is payable Jan. 15. Directors of the Edison 
Electric Illuminating Company, of Boston, have declared a regular 
quarterly dividend of 2 per cent and 1 per cent extra, payable Feb. 1. 
The previous quarterly dividend was 2 per cent and I per cent extra. 
The United Traction Company, of Albany, N. Y., has declared a 
regular quarterly dividend of 1% per cent, payable Feb. 1. The 
United Traction Company, of Pittsburg, has declared the regu- 
lar semi-annual dividend of 2% per cent on the preferred stock, pay- 
able Jan. 21. 

INCREASE OF CAPITAL.—The Buffalo & Niagara Falls Elec- 
tric Light & Power Company, of Buffalo, has filed with the Secretary 
of State a certificate of increase of capital stock from $200,000 to 
$500,000. The company has a paid-in capital of $200,000, and debts 
and liabilities of $164,905. 


e e 

Commercial Intelligence. 

THE WEEK IN TRADE.—Business expansion and trade im- 
provement continued last week, according to reports to the commer- 
cial agencies. Relatively best reports come from the iron, steel, 
lumber, leather and drug trades, but there has been some enlarge- 
ment of wholesale distributive trade on spring account in the South 
and Central West. A special feature is the generally good tenor 
of reports as to collections from all Western and Southern points. 


Railroad earnings continue very encouraging, and the report as 
to earnings in the last month of 1900 indicate that the railroads of 
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the country have recovered some of the percentages of gain shown 
earlier in the year. Dun’s Review says of the iron and steel trade: 
Construction of bridges and buildings, together with contemplated 
track elevation, crowds the capacity of all concerns making struc- 
tural shapes of iron and steel. Orders for locomotives, cars, rails, 
and all forms of railway equipment are also abundant, and there is 
no sign of reaction in the industry. Plate and sheet mills have 
large business, and merchant steel is in brisk demand. The Car- 
negie Company proposes to erect a pipe plant on Lake Erie, and 
many other concerns are extending facilities. Competition is keen, 
however, and increased operations fail to affect prices. The Jron 
Age reports an increase in pig-iron production to 250,351 tons 
weekly, which is the largest amount since July, and new furnaces 
have been added since the statement was issued. In the metal mar- 
ket copper was quiet and featureless. Lake copper is quoted at 16% 
cents; electrolytic in cakes, wire-bars and ingots, at 16% cents; 
cathodes, 16 cents, and casting stock, 16% cents. In the machinery 
market the large engineering firms report a satisfactory condition 
of affairs. On the other hand, the smaller dealers in machine tools, 
engines, boilers, etc., do not appear to be satisfied with the state of 
trade. They report business rather slow. The number of business 
failures during the week, as reported by Bradstreet’s, was 322, 
against 268 the week previous, and 295 in the corresponding week 
last year. 

EXPORTS OF ELECTRICAL MATERIAL.—The following 
were the exports of electrical material from the port of New York, 
for the week ended Jan. 9: Avestad—o boxes electrical material, 
$129. Brazil—21 packages electrical material, $665; 4 packages rail- 
road material, $601; 1000 ft. cables, $210. British East Indies-—58 
packages electrical machinery, $540. Bolivia—1 case electrical ma- 
terial, $43. British West Indies—12 packages electrical material 
$455. Barcelona—3 cases electrical material, $107. Belfast—8 pack- 
ages cables, $2,118. British Australia—72 cases electrical material, 
$2,026. British possessions in Africa—4g cases electrical material, 
$4,039. Christiania—18 cases electrical material, $227. Central 


“America—s8 packages electrical material, $791. Chili—82 cases elec- 


trical material, $2,371; 6 cases electrical machinery, $200. Cuba—52 
cases electrical material, $1,852. Hayti—3 cases electrical material, 
$41. Havre—17 cases electrical material, $1,002; 3 cases electrical 
machinery, $175. Liverpool—39 packages electrical machinery, 
$3,647; 118 packages electrical material, $4,571. LLondon—49 pack- 
ages electrical machinery, $15,016; 42 packages electrical material, 
$2,727; 19 cases motor vehicles, $22,367; 15 reels cables, $5,500. 
Marseilles—46 cases electrical material, $3,370. Manchester—193 
packages electrical material, $19,709. Mexico—36 cases electrical 
material, $983. New Zealand—2 cases electrical material, $51. Porto 
Rico—36 packages electrical material, $2,336. Peru—10 packages 
electrical material, $641. Reval—7 packages electrical material, 
$590. Ramsgate—24 cases electrical material, $2,000. Santo Do- 
mingo—4 cases electrical material, $41. St. Petersburg—1 motor car- 
riage, $640. U. S. Colombia—114 packages electrical material, $780. 


THE MORRIS ELECTRIC COMPANY, of New York City, 
is reported to have obtained a $100,000 contract for the furnishing 
of various material, equipment, etc., required for a trolley road now 
in course of construction in the vicinity of Buenos Ayres. The 
principal items enumerated in the contract are a $60,000 lot of feed 
wire and a $15,000 lot of trolley wire. Several hundred headlights 
have also been requisitioned for the same road. The Demerara 
Electric Railway Company is said to have placed fair-sized orders 
for weather-proof and trolley wire. Recent shipments of the Morris 
Company includes 50,000 carbon brushes, for the Cape Town tram- 
ways. These brushes were manufactured by the Speer Carbon Com- 
pany, of St. Mary’s, Pa. Three hundred car wheels, made by the 
Rochester Car Wheel Works, of Rochester, N. Y., have been for- 
warded to the Havana Electric Railway Company, and 1,800 trolley 
poles were shipped last week to G. & T. Branniff, the well-known 
Mexican contractors of the City of Mexico. The poles were manu- 
factured by the Electric Railway Supply & Equipment Company, 
of Cincinnati. Fifty-nine cars of four-way conduit made by the 
Potomac Terra Cotta Conduit Company, of Washington, D. C., are 
now ready for shipment to the Havana road. 

WESTINGHOUSE APPARATUS.—The Washington office of 
the Westinghouse Electric & Manufacturing Company has made the 
following sales recently: Two 800-kw 440-volt, 2-phase engine type 
generators, and 2500-hp of type C induction motors for the new 
glucose plant, which is now being erected by officials of Standard 
Oil Company at Cliffside, N. J.; three 1o0-hp, type C, 2-phase induc- 
tion motors, to the Rosemary mills, Weldon, N. C.; one 75-hp, type 
C, 2-phase induction motor, to the Paterson Textile Company, Wel- 
don, N. C.; one 75-kw rotary field generator and complete equipment 
to Druid Hill Park, Baltimore, Md.; two 50-kw 125-volt belted gen- 
erators, Hotel Rennert, Baltimore, Md.; one 30-kw, 125-volt engine 
type generator, and a number of motors, to Morton Reed & Co., Bal- 
timore, Md.; one 110-kw belted and one 100-kw engine type gener- 
ator to supply light and power in the Calvert Building, Baltimore, Md. 





VoL. XXXVIL., No. 3. 


ELECTRIC CANAL OPERATION.—An oft-told story is re- 
newed in the following dispatch from Pittsburg: “Thomas N. 
Fordyce, of Detroit, who has leased the Miami & Erie Canal from 
the State of Ohio, has placed an order for electric motors with the 
Westinghouse Company which, for the present, will amount to $150,- 
ooo. When his entire system is completed the investment here for 
machinery and supplies will go close to the $500,000 mark. Mr. 
Fordyce made a contract with the Board of Public Works of Ohio, 
which has control of the canal, for a lease of 30 years. The canal 
runs from Toledo to Cincinnati, a distance of 244 miles. It was built 
in 1825, and mules, all these years, have been pulling the canalboats 
up and down the State, laden with freight, and in the early days 
with passengers. The mule is to go out of service, and electric 
motors are to take his place.” The news is not confirmed fully. 


A. L. BAGNALL, of the American firm of Bagnall & Hilles, of 
Yokohama, Singapore and Manila, which concern has been instru- 
mental in introducing a fair portion of the American electrical ma- 
chinery now installed in Japan, British East Indies and the Philip- 
pines, is now in this country with a view to placing important con- 
tracts for various plants required in the Orient. Mr. Bagnall, who 
since his arrival in the United States has been somewhat indisposed, 
is at present residing in Vineland, N. J. He is making his New 
York headquarters at the offices of the New York Insulated Wire 
Company, 15 Cortlandt Street, where he is expected to be to trans- 
act business during the latter part of this week or the beginning of 
next. 


MACHINE TOOLS FOR MANCHESTER.—Henry F. Loud, 
general manager of the British Westinghouse Electric plant at Man- 
chester, England, has invited representative tool manufacturers of 
the United States, Germany and England to offer bids for over $500,- 
ooo worth of machine tools. The contract for the engines has already 
been awarded to the Westinghouse Machine Company. The contract 
for lathes and other equipment will be one of the largest of its kind 
ever made. 


THE AMERICAN BRIDGE COMPANY announces the follow- 
ing appointments: E. W. Stearns has been appointed manager of the 
East Berlin, Ct., plant; Frank S. Moore has been appointed mana- 
ger of the Lafayette, Ind., plant; all the Pittsburg plants have been 
consolidated into one, and J. W. Walker appointed as manager; Mr. 
C. A. Billings having been appointed assistant treasurer for the 
New York district, H. W. Post has been appointed manager of the 
Post & McCord plant. 


MACARTNEY, M’ELROY & CO., of London, England,whose New 
York office is in the Havemeyer Building, have been awarded a con- 
tract for the supplying of 25 miles of overhead track for the Ports- 
mouth (England) Corporation Tramways. The same concern are 
reported to have secured a $500,000 contract for track construction 
for the Brighton road. The trolley poles to be utilized by the Port 
Natal Tramway Company will be shipped by them on the first out- 
ging steamer to South Africa. 


BAILEY & GOBLE, Dundee, N. Y., have a contract for an elec- 
tric-light plant at Morris Run, Pa., which is to be completed on Feb. 
15. They will buy at once the following apparatus and supplies: 
One 30-hp high-speed automatic engine, one 20-kw 220-volt multi- 
polar generator, with switchboard instruments. They will duplicate 
this equipment later on. They also want three tons of No. 0000 to 
No. 12, triple-braid wire, line material and indoor fittings, all pur- 
chases to be paid for within 10 days. 


TO IMPROVE LIGHTING PLANTS.—President Randall 
Montgomery, of the Consolidated Gas, Electric Light and Youngs- 
town & Sharon Electric Railway Company, has announced that his 
company has decided to expend $200,000 in making improvements to 
the lighting plants, which the company owns in Youngstown, Sharon 
and Sharpsville. Power will be generated in Youngstown for oper- 
ating the cars on the Youngstown & Sharon Electric Railway. 


IMPROVEMENT AT MASON CITY, IA.—On Jan. 1, rgo1, all 
the property and franchises of the Mason City Electric Company, 
which owns the lectric light and power, gas and hot water heating 
plants in Mason City, Ia., were purchased by W. E. Brice, of that 
city. During the coming year $50,000 will be expended in extensions 
and improvements. 


THE BOSTON ELEVATED RAILWAY COMPANY, in in- 
stalling its third-rail system, is using a special form of A£tna 
insulator for the third-rail support. It is made by the Albert & J. M. 
Anderson Manufacturing Company, of Boston, who also made the 
third-rail supports for the Northwestern Elevated and the Lake 
Side Elevated systems in Chicago. 

EXTENSION IN BRITISH COLUMBIA.—Engineers are at 
work preparing plans for developing additional water power at Ben- 
nington Falls, British Columbia, for the West Kootenay Power & 
Light Company, and contracts are about to be let for additional 
machinery. 
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THE TELEPHONE. 





DOVER, DEL.—The Maryland & Delaware Telephone & Telephone Company, 
of Baltimore, has been incorporated, with a capital of $50,000. 

WILMINGTON, DEL.—The Overland Telephone Company, of Lehighton, 
Pa., has been incorporated at Dover, with a capital stock of $15,000. 

EAST LIVERPOOL, OHIO.—The Central Union Telephone Company an- 
nounces that many of its wires in this place will be placed under ground. 

MEXICO.—An increase of 377 is reported in the number of subscribers to the 
Mexican Telephone Company on Nov. 30, as compared with the same date in 
1899. 

SIDNEY, IND.—The Sidney Telephone Company, of this city, has been in- 
corporated. The capital is $13,000. The board of directors is headed by S. J. 
Fisher. 

RAVENNA, OHIO.—The Ravenna Home Telephone Company has increased 
its capital stock from $10,000 to $20,000. The plant will be enlarged to accom- 
modate new subscribers. 

MANSFIELD, OHIO.—The Central Union Telephone Company is adding 
new switchboards and increasing its facilities here. The company has over 1100 
subscribers in Mansfield. 

ALBANY, N. Y.—The Colonial Telephone Company, of Newburg, has been 
incorporated, $125,000. Directors: Harry A. Bartlett, V. Schoonmaker and 
W. G. Taggart, Newburg. 

BOSTON, MASS.—The Pacific Coast Telephone Company made a net gain 
of 1491 subscribers in December. Total connected Dec. 31, 85,744, of which 
21,324 are in San Francisco. 

DOVER, DEL.—The Telephone Company of America has been incorporatetl 
to manufacture telephones and telephone supplies, etc.; capital stock, $5,000,000. 
The office is at Washington, D. C. 

ALBANY, N. Y.—Steuben County Telegraph & Telephone Company, of 
Bath, has been incorporated; capital, $2,000. Directors: J. H. Bowlby and W. 
D. Carroll, Bath; D. F. Ward, Savona. 

ALBANY, N. Y.—The Cattaraugus Telephone Company, of Cattaraugus, has 
been incorporated, with a capital of $1,000. Directors: S. F. Burger, Frank 
Crawford and H. B. Easton, Cattaraugus. 

PITTSBURG, PA.—The Pittsburg & Allegheny Telephone Company has now 
completed connections of its systems between the twin cities, and subscribers in 
Pittsburg are now able to converse with those across the river. 

MONROE CITY, MO.—James B. Gray and I. P. Stevens are preparing to 
build a telephone line from this city to Ely via Huntington, a distance of eight 
miles. The right of way has been granted them. This will give Monroe City 
six telephone lines. 


CANTON, OHIO.—The Stark Countv Telephone Company is preparing to 
commence work on its exchange in this city. Lines to Massillon, Alliance, 
Akron and other towns will be built at once and connection will be made with 
every town in the county. 


INDIANAPOLIS, IND.—The city authorities have entered into new con- 
tracts for the year with the Central Union Telephone Company and the New 
Telephone Company, service to cost $1,800, divided as follows: Central Union, 
$1,038; New Company, $762. 


ALBANY, N. Y.—The Southern Tier Telephone Company, to connect Addi- 
son and Corning, N. Y., with Lawrenceville and Tioga, Pa., has been incor- 
porated; capital, $1,000. Directors: B. F. Toby and F. O. Camp, of Lindley, 
and M. William Manley, of Presho. 


CHURUBUSCO, IND.—One of the most enterprising newspapers in In- 
diana is the Churubusco Truth. This paper is not only housed in its own build- 
ing with a modern plant, but has constructed and operates over fifty miles of 
telephone lines, by which the news of the county is gathered. 


CLEVELAND, OHIO.—The Cleveland Telephone Company (Bell) has 
opened two new branch exchanges. The new South exchange, with a capacity 
of 3000, has 600 lines installed, and the Ridge exchange, with the same capacity 
as the South, has 700 subscribers. The new exchanges relieve the West and Main 
exchanges. 


NEW ORLEANS, LA.—The Mississippi Railroad Commission has assumed 
jurisdiction of the telephone companies now operating in the State, and after 
thorough consideration of the methods of business now in vogue and the alleged 
abuses that prevail, has taken steps to regulate and make uniform the entire 
system of charges. The maximum rate for long distance service between places 
within the State has been lowered from $1.50 to $1, and no charge may be made 
in excess of 35 cents within a county. 


MINNEAPOLIS, MINN.—The Western Electric Telephone Company has 
purchased the entire stock of the Iowa & Nebraska Telephone Company, valued 
at $100,000. This includes the exchanges at Sheldon, Sibley, Estherville, Spirit 
Lake and Cherokee. The Western Company operates 2700 miles of line in this 
State, Minnesota and the Dakotas. The telephones and switchboards of the 
Bell Company have been used, which give connection at junction points with the 
Bell Company lines. 


KNOXVILLE, TENN.—The Cumberland Telephone Company has just closed 
a deal with Wexler & Roller, of Bristol, Tenn., for their telephone lines in 
Bristol and those extending to Gate City, Va., Bloomingdale, Peltier, Blount- 
ville and Indian Springs, Tenn., and also the line to Rogersville, Tenn. This 


practically gives the Cumberland Company full control of the telephone business 
in Upper East Tennessee. Extensive improvements will be made, giving first- 


class connections with this city. 
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BALTIMORE, MD.—A party of Washingtonians came to Baltimore a few 
days ago to inspect the new switchboard of the Maryland Telephone & Tele- 
graph Company. The Washington Telephone Company and the Maryland Tele- 
phone & Telegraph Company are operated by the same people, and the trip was 
arranged to show the complete equipment of the company and its ability to 
satisfactorily transact business, prior to the consideration of its application for 
a franchise in Washington, which will shortly come before the Senate. This 
application has already been favorably acted upon by the House and the 
Senate committees. 


WARREN, OHIO.—The Warren & Niles Telephone Company held its annual 
meeting a few days ago and the following directors were elected: W. Hdye, 
George B. Devoe, Jules Voutrout, Jr., C. C. Clawson, J. J. McLean, C. W. De- 
voe and M. S. Clapp. During the year lines have been extended to Leavittsburg, 
Kinsman, Vienna, Mineral Ridge, and a new switchboard has been installed at 
Warren. Long-distance connection has also been secured through the lines of 
the United States Telephone Company. During the year 322 subscribers were 
secured in Warren and Niles alone, making 1120 in the two places. The com- 
pany is soon to move to new Offices. 

SHELBYVILLE, IND.—The telephone rivalry has assumed startling propor- 
tions in this city again. The attempt of the Bell Company to run out or cripple 
the home company has proven futile, and in order to maintain its hold with its 
patrons the Bell Company is now making yearly contracts at the rate of 50 cents 
per month for residence telephones. The Home Company will pay no attention to 
this, but will continue to extend its service. The latest move in this direction is 
the building of a line across the country to Greenfield. The result of this four 
years of warfare is that Shelbyville now has more than 1000 telephones, with 
lines reaching every corner of the county. 


ELECTRIC LIGHT AND POWER. 


ONARGA, ILL.—The Onarga Electric Light and Waterworks have been suc- 
ceeded by the Gilman-Onarga Electric Light and Waterworks. 

STEUBENVILLE, OHIO.—The Steubenville Electric Light Company has 
decided to replace all its old style arc lamps with enclosed arcs. F 

CLEVELAND, OHIO.—It has been decided that a county electric lighting 
plant is an absolute necessity, and bids will probably be called for in the near 
future. 

MT. STERLING, KY.—The Mt. Sterling electric light plant has changed 
hands. It was owned by a resident company, but is now controlled by a syndi- 
cate of Wilkesbarre, Pa. 

LINDSAY, ONT.—The Council for the town of Lindsay has approved of the 
submission to the rate payers of the town of a by-law authorizing the corporation 
to operate a municipal street lighting plant. 

CAMBRIDGE ‘CITY, IND.—The Cambridge City Light & Power Company, 
of this city, has been incorporated with a capital of $8,000. The directors are 
W. H. Doney, W. A. Ereintz and A. R. Feemster. 

NORFOLK, VA.—Mr. E. Tatterson has the contract for the new power house 
for the National Gas & Construction Company, of Philadelphia. The structure 
will be located at Norfolk, Va., and will cost $22,000. 

OTTAWA, ONT.—Messrs. Ely & Turner, of Wiarton, Ont., propose install- 
ing an electric light plant in that town, and have asked permission from the 
municipal authorities to erect poles and wires on the streets. 

COLUMBUS, OHIO.—Director of Public Improvements Kauffman has pre- 
sented to the City Council an estimate of the cost of a municipal lighting plant. 
The Columbus Electric Light & Power Company’s city contract expires on Sept. 
I, 1901. 

WELLSVILLE, OHIO.—Local business men are planning to organize a new 
lighting company to furnish incandescent lights to stores and residences. They 
are making a canvass, and if enough subscribers can be obtained the plant will 
be built. 

DURHAM, N. C.—Gen. J. S. Carr, of Durham, is at the head of a company 
of capitalists having in view the development of several water powers in Western 
North Carolina. The company will be known as the North Carolina Electrical 
Power Company. The capital stock is $100,000. This amount will soon be in- 
creased by the addition of new stockholders. 

BOURBON, IND.—I. N. Hawkins has been appointed receiver for the Bour- 
bon (Ind.) Electric Light Company at the instance of E. J. Marckie, of Chi- 
cago, who loaned the company $4,000 with which to make improvements. This 
plant was built by the town authorities and there has been a constant dispute as 
to rates. The plant cost $18,000 and mortgage bonds for that amount are out- 
standing against it. 

OTTAWA, ONT.—Next spring work will be commenced, at Ottawa, on a 
large pulp mill and electric power house at the Chaudiere Falls. Plans are now 
being prepared for the new buildings, and application has been made for the in- 
corporation of the new company, which will be capitalized at $1,000,000. It is 
the intention of the company to develop electric power for rental as well as for 
the operation of the mill. 

SPRINGFIELD, OHIO.—The city Board of Public Affairs has passed reso- 
lutions placing a contract with the Springfield Light & Power Company for 260 
arc lamps at the rate of $73 each per year. The company will probably accept 
the proposition, although it has been making a stand for $75 per lamp. The new 
company which proposed to furnish lights at $70 withdrew its bid as it was 
unable to secure the necessary financial backing. 


CINCINNATI, OHIO.—General Manager W. F. White, of the Cincinnati 
Edison Electric Company reports the year just closed the most satisfactory in 
the history of the company’s business. The entire commercial load, including 
incandescents, arcs and motors, increased 100 per cent. The city street lighting 
load increased over 45 per cent. The company placed about 40 miles of duct 
under ground during the year and has put in a storage battery. The company 
has also greatly increased its station capacity and has erected and moved into a 
magnificent new office building on Government Square. 











— 
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THE ELECTRIC RAILWAY. 


NEW CASTLE, IND.—A. D. Ogburn and other local capitalists have been 
granted a so-year franchise for an electric railway in this city. 


SHELBYVILLE, IND.—The Indianapolis, Morristown & Rushville Electric 
Traction Company has received a franchise from this city for 30 years. 


ROCHESTER; N. Y.—The State Railroad Commission will, on Jan. 25, give 
a hearing in this city on the application for a franchise for the Buffalo, 
Rochester & Niagara Falls Electric Railway. 

MARION, IND.—It is proposed by the City Council to purchase the local 
power plant of the Union Traction Company, to be used in supplying the city 
with electric light and power at the cost of production. 

OTTAWA, ONT.—A meeting of a number of capitalists was recently held in 
Essex, Ont., and they decided to ask the Ontario Government for a charter for 
an electric railway from the city of Windsor, Ont., to a point on the lake shore. 


INDIANAPOLIS, IND.—Electric fountains have become so popular and es- 
pecially attractive for amusement parks, the Indianapolis Street Railway Com- 
pany will erect one or more in each of the parks of this city over which it ex- 
ercises control. 

NELSON, B. C.—Mr. Geo. H. Collins, of Greenwood, B. C., has sold to 
Nelson capitalists all his interests in the Greenwood & Phoenix tramway and the 
Pheenix Electric Light Company. The new owners purpose commencing opera- 
tions in the spring on the tramway which is to connect Greenwood with Phenix. 


HAGERSTOWN, MD.—The Hagerstown Electric Railway Company, which 
has held the contract for lighting the city streets for several years for $7,000 a 
year, has recently filed a suit in equity to compel the city to contract with the 
company to light the streets for another five-year period, beginning with Jan. 1, 
1901. This company failed to secure an injunction prohibiting the City Coun- 
cil from issuing bonds and constructing a municipal plant, and the new $50,000 
municipal plant, equipped throughout with Westinghouse electrical apparatus, 
will begin lighting the streets about March 1. 


TORONTO, ONT.—A few minutes past midnight on Jan. 1 the Toronto Elec- 
tric Street Railway Company inaugurated the new century by starting a new 
1600-hp generator and a large engine to drive the street cars of the company. 
The generator is one of the best in the company’s power house, and in a pa- 
triotic vein it has been christened the “Father O’Leary,” in honor of the brave 
Catholic chaplain of the first Canadian contingent to South Africa, which has 
recently returned to Canada. The generator was built by the Siemens & Halske 
Company, of Chicago, and is one of the neatest pieces of machinery in the 
power house of the Toronto company. 

READING, PA.—The employees of the United Traction Company went out 
on strike on Jan. 8. The trouble arose over the question of reorganizing the 
Employees’ Union. The wages of the men were raised to 15 cents an hour, 
but about a dozen of them was laid off. The dismissed men asked for the 
reason, but the company, it is stated, declined to give it. The new union re- 
quested an explanation, and when it was not forthcoming ordered a strike. 
About 150 men quit work. The strike continued until late in the night of Jan. 
10, when the difficulties were adjusted by an agreement to arbitrate. All the 
strikers went back to work on the morning of Jan. 11. 





THE AUTOMOBILE. 


THE SOUTH CAROLINA AUTOMOBILE COMPANY has been commis- 
sioned at Columbia, S. C., by W. H. Rose, J. S. Moore, E. B. Clarke, W. H. 
Lyles and W. B. Smith Whaley. The capital stock is $10,000. 

ALBANY, N. Y.—The Fleming Motor Vehicle Company of Ossining has been 
incorporated; capital, $10,000. Directors: P. G. Fleming, Elizabeth, N. J.; 
Angel Afanador, Brooklyn, and W. J. Brewster, East Orange, N. J. 

NEW YORK CITY.—The Automobile Club of America has taken new club 
quarters at 753 Fifth Avenue, corner of Fifty-eighth Street, close to Central 
Park. The governors have decided that all new active members after March 1 
shall pay $100 entrance fee, and associates $50. 











LEGAL. 


FRANCHISES IN OHIO.—The attorney general of Ohio has brought suit in 
the Supreme Court to test the validity of perpetual franchises in that State. 
The case in point is that of the State against the Cincinnati Edison Electric 
Company, being an action in ouster. The important feature is that the Supreme 
Court will be called upon to pass on the perpetual franchise claims of various 
corporations in streets of municipalities. 

LIGHTING CONTRACT.—The Court of Appeals at Albany has confirmed 
judgment in favor of John L. Lawrence against the Suburban Electric Light 
Company, of Valley Stream, and others, appellants. The appeal was taken by 
the Suburban Company from a judgment of the Appellate Division of the Su- 
preme Court confirming a judgment of the Special Term declaring the lighting 
contract with the town of Hempstead null and void. The plaintiff is a tax payer 
who brought this action in February, 1898, to set aside the contract on the 
ground that the Town Board of Hempstead had no authority to make such a 
contract for the reason that the lighting district comprised parts of the villages 
of Lawrence and Far Rockaway. 


OBITUARY. 











MR. R. SCHAEFBAUER, well known as an arc light inventor, expert, etc., 
was shocked to death on Jan. 14 at the factory of the Sterling Arc Light Com- 
pany while conducting some experiments there. He appears to have been clos- 
ing a circuit and to have thus received the full force of a high-tension current. 
Mr. Schaefbauer leaves a widow and family. He was a man of great ingenuity 
and of an agreeable personality, and his sudden death inflicts a severe loss on 
the electrical community. 
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MR. GEORGE H. RAE.—It is with deep regret we record the death of Mr. 
George H. Rae, an electrical engineer and son of the well-known electric railway 
pioneer, Mr. F. B. Rae, now practicing in New York. ‘“Bert,”’ who was widely 
acquainted in the Western electrical field, went to the Philippines in September, 
1899, and at Manila enlisted in the battalion. He was killed on Dec. 30 last at 
Kuion, in the Island of Luzon. Deceased was only 26% years old. The bereaved 
family have the condolence of a host of friends. 





PERSONAL. 





MR: J. H. WHITAKER, electrician of the Northern Pacific Railway, has re- 
signed to become city electrician of Tacoma, Wash. 


MR. F. J. SPRAGUE has returned from a most interesting English trip, and 
as ex-president, was one of the speakers at the annual dinner of the American 
Institute of Electrical Engineers last week. 


MR. W. C. KERR, vice-president of Westinghouse, Church, Kerr & Company, 
of New York City, has just returned from a business trip to England. He was 
one of the speakers at the Cornell dinner at the Waldorf last week. 


PROF. S. H. SHORT is to lecture on Jan. 29 on direct current generators be- 
fore the Manchester section of the Institution of Electrical Engineers. The 
meetings are held in the New Physical Laboratory at the Owens College, Man- 
chester. 


MISS F. O. WARD.—Formal announcement was made last week of the en- 
gagement of Miss Flaurence Oliphant Ward, the only daughter of Mr. George 
Gray Ward, vice-president of the Commercial Cable Company, to Lieut. Henry 
Hughes Hough, U. S. N. 

MR. HOWARD LEE DAVIS has been appointed superintendent of the Hud- 
son River Gas & Electric Company, with headquarters at Tarrytown, N. Y. Mr. 
Davis has been in the testing department of the General Electric Company’s 
works at Schenectady. 


MR. E. H. JOHNSON has been confined to his bed by serious illness in this 
city, but is now so far recovered as to be able to sit up and engage more or less 
actively in business affairs. His complete convalescence is expected very shortly, 
much to the pleasure of a host of friends. 


MR. G. W. HUBLEY, superintendent of the Louisville Electric Light Com- 
pany, Louisville, Ky., has been appointed agent for the Consolidated Telpherage 
Company of New York, and will represent that company’s interests in Kentucky 
and Indiana in addition to his present connections. 


DR. ELISHA GRAY, who has lately been conducting work in marine tele- 
phony at Boston with some very satisfactory results, was a visitor in New York 
last week, and a caller at the American Institute of Electrical Engineers. His 
work is being closely followed by the Lighthouse Board and other marine au- 
thorities. 

MR. HUGH H. HARRISON, the electrical engineer formerly connected with 
J. G. White & Company, has formed, with Messrs. F. Battles, of Philadelphia, 
and G. G. Heye, of New York, the firm of Battles, Heye & Harrison, which will 
deal in municipal bonds and high grade unlisted securities. They will have of- 
fices in New York and Philadelphia. 


MR. J. M. HOLLISTER, who had charge of the Western Electric exhibit at 
the Paris Exposition, read an interesting paper on the Exposition before the 
Chicago Electrical Association. It dealt intelligently and comprehensively with 
the general topic and went into details with regard to the many exhibits which 
have already been illustrated and described in these pages. 


MR. T. A. EDISON is rather “under the weather” and feeling the effects of a 
long strain of continuous hard work at his Orange laboratory. He is to leave for 
the far South on Jan. 24 for a few weeks’ vacation. On his return he will pre- 
sent, through Dr. Kennelly, before the American Institute of Electrical Engi- 
neers, a paper on some important advances upon which he has recently been en- 
gaged. 

MR. FRED DE LAND, president of the Federal Telephone Company, of 
Pittsburg, furnishes the New York Commercial with a tgcy attack on the “‘inde- 
pendent” telephone movement, and intimating that many independent companies 
“are kept alive by Bell funds.” In electrical circles the Federal Company is 
popularly regarded as itself a Bell organization. Mr. De Land’s letter is spicy 
literature. 


MR. MAXWELL A. KILBERT, of Wendell & McDuffie, of New York City, 
left this week for an extended trip throughout Mexico, where he goes for the pur- 
pose of closing some important contracts for the supplying of material, equip- 
ment, etc., for electric roads, etc., about to be constructed in that part of the 
world. Mr. Kilbert, who will be absent fully three months, purposes visiting 
Monterey, Guadalajara, the City of Mexico, Pueblo and Vera Cruz. 


MR. HENRY A. COIT, the telephone promoter of St. Louis and Terre 
Haute, was in Chicago on business connected with his company at Terre Haute 
(the Citizens’ Telephone Company). Mr. Coit was the organizer and is now the 
general manager of that company, which has its exchange of 3000 numbers now 
nearing completion. The apparatus is being manufactured by the American 
Electrical Telephone Company, and is to be the very latest in design and work- 
manship. Mr. Coit has recently completed some exchange and toll lines in Ne- 
braska. 

PROF. R. A. FESSENDEN.—A dispatch from Norfolk, Va., of Jan. 10 says: 
“Prof. Fessenden, connected with the United States Weather Bureau, is here for 
the purpose of making some experiments with wireless telegraphy. His experi- 
ments will be made along this coast, and stations will be established at Capes 
Hatteras and Henry and at other coast points north of Cape Hatteras. This 
marks the first serious effort on the part of the Government to communicate 
storm warnings to vessels at sea off that dangerous locality. It is intended also 
to send storm signals to the life saving stations along the east by this means 
when the wires are disabled, as is frequently the case. The towers to be erected 
along the coast will be manned by experts under the personal supervision of 
Prof. Fessenden, who will have full charge of all the experiments. If the tests 
are successful the entire coast will be similarly equipped.” 
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Trade Hotes. 


FIRE DAMAGE.—Fire in the cellar of the J. S. Nowotny Electric Works, 
Cincinnati, Ohio, caused damage to the extent of $3,000. 


THE CAPITAL CITY MOTOR CO. (INC.) has succeeded to the business 
of Mille: & Balser, electrical contractors in Washington, D. C. 


CALENDA?.—The Shultz Belting Company, of which Mr. A. B. Laurence, 
113 Liberty Stre*t. New York, is manager, has issued a very interesting calendar 
for the wew year. 2 subject of the illustration is a very attractive young lady. 


B. F. SLURTr. .NT COMPANY.—In order to provide facilities for con- 
ducting its rapidly increasing local business, the B. F. Sturtevant Company has 
just removed its Chicago office to much larger quarters at 281-289 South Clinton 
Street. 

THE ELECTRIC APPLIANCE COMPANY, Chicago, calls attention to the 
new hotel telephone which it is manufacturing. This instrument is built in such 
a manner that the possibility of tampering by unauthorized persons is prac- 
tically eliminated. 

SELF-OILING ENGINES.—‘he Ball Engine Company, of Erie, Pa., in 
Catalogue M., of recent issue, describes and illustrates the belted and direct- 
connected self-oiling engines manufactured by it. The illustrations of these 
machines are particularly clear. 


THE BRILL CONVERTIBLE CAR, manufactured by the J. G. Brill Com- 
pany, Philadelphia, is the subject of a twenty-four page pamphlet just brought 
out by the company. This car was awarded the Grand Prix at the Paris Ex- 
position of last year. The car and its uses are fully described, and its construc- 
tion very clearly illustrated. 


THE INCANDESCENT ELFCTRIC LIGHT MANIPULATOR COM- 
PANY, Boston, Mass., since being awarded a medal at the Paris Exposition, 
has received so many inquiries in regard to its goods, and especially as to its 
lamp renewer and Morse adjuster, that it is looking for good agents to repre- 
sent the company in every large city. 

A CATALOGUE OF AIR HOISTS and other pneumatic hoisting appliances 
is issued by the Northern Engineering Works, crane builders, Detroit, Mich. 
This catalogue is intended as a supplement to this company’s crane catalogue. 
It has 16 pages and cover, 6 ins. x 9 ins., numbered 32, and contains descriptions 
of the various types of pneumatic hoists and cranes made by this company. 
Dimension tables and diagrams showing air consumed, etc., are given in detail. 

THE ELECTRIC MACHINERY COMPANY, of Minneapolis, Minn., has 
bought out the Warren-Medbury Company of Sandy Hill, N. Y. Office fixtures, 
drawings, patterns, stock, etc., have already been shipped to Minneapolis. The 
Electric Machinery Company will enlarge its plant and continue the manufacture 
of the well-known line of inductor alternators formerly carried on at Sandy 
Hill, N. Y. 

POWER HOUSE EQUIPMENT.—The Columbus: (Ohio) office of the West- 
inghouse Electric & Manufacturing Company has closed a contract for the en- 
tire equipment of the new power house of the Columbus & Buckeye Lake Traction 
Company. There will be a sub-station near Columbus and one near Newark. 
The voltage will be raised to 15,000 volts alternating current and transmitted to 
rotary converters at the sub-stations, where it will be stepped ur to 500 volts 
direct current. The power house equipment will cost about $160,000. 


MR. HENRY H. HUMPHREY, consulting electrical engineer, St. Louis, Mo., 
is getting his share of the rapidly expanding foreign business. One of his most 
important contracts is for a large electric light and power plant at Cape Town, 
South Africa. For this plant alone 1000 horse-power of motors, air compressors, 
water works pumping machinery and a refrigerator plant are called. This large 
equipment is for the De Beers Explosives Works. Mr. Humphrey recently moved 
to the Chemical Building, where he has better facilities for carrying on his work. 

MR. CHARLES E. MILLER, 97 Reade Street, New York, has taken addi- 
tional loft space at the above address, and is arranging an extensive sample 
room, where he will display a full line of parts, fittings and sundries for auto- 
mobiles and cycles. Mr. Miller is able to make prompt deliveries on very 
short notice, and is continually adding to his stock any new articles that come 
on the market. He has on exhibition a complete line of automobile supplies, 
motor cycle supplies, etc., at the Cycle and Automobile Show being held at Madi- 
son Square Garden this week. 

SAFETY DEVICES.—The D. & W. Fuse Company, Providence, R. I., has 
this month issued a revised and very complete price list of the non-arcing fuses 
and safety devices that it manufactures. The booklet is very neatly gotten up 
and fully illustrated, and is in every way a convenient little guide on the sub- 
jects. Supplementing this price list the company has issued a series of pam- 








UNITED STATES PATENTS, ISSUED JAN. 8, 1901. 
[Conducted by William A. Rosenbaum, Patent Attorney, Times Bldg., N. Y.] 

6€5,421. MACHINE FOR RESTORING INSULATED WIRE; J. B. Flem- 

ming, Detroit, Mich. App. filed Jan. 13, 1900. A machine that simultane- 

ously scrapes off the old insulation, straightens the wire and applies now in- 

sulation thereto. 
665,423. ELECTROMAGNETIC CUT-OUT; B. Fleming, Lynn, Mass. 

filed Nov. 24, 1899. Details of a cut-out for arc lamps. 
665,426. ART OF OBTAINING CHLORATES BY ELECTROLYSIS; Wil- 
liam T. Gibbs, Buckingham, Canada. App. filed Sept. 9, 1895. A process 
consisting in subjecting a chloride in solution while flowing continuously 
through each of a series of cells, to the action of an electric current between 
two electrodes in each cell; imparting heat to raise the temperature to a de- 
gree suitable for the decomposition of hypochlorites; and regulating the 
temperature and flow of solution. The necessary heat is derived from the 
current flowing. The current is from 2 to 4 amperes per square inch of elec- 
trode surface, and the temperature not exceeding 400 degs. F. 


App. 
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phlets, each treating more fully than the general booklet can the several distinct 
branches of its business, low tension non-arcing fuses, junction and transformer 
cut-outs, service switches, telephone protectors, plug type fuses and subway 
boxes. Each of these is also illustrated. 

EDUCATIONAL WORK.—In a circular letter issued by the D. L. & W. 
R. R. to its employees, the following reference is made to the International 
Correspondence Schools, Scranton, Pa.: “Having personal knowledge of the 
benefits to be derived by a course of study in any of the branches offered by this 
school, the good effects it is producing, and the satisfaction it is giving to rail- 
road men on other lines, and knowing also its high standing as an educational 
institution, we confidently recommend it to all employees of this company who 
desire an improved education and a general knowledge of railroading, and urge 
them to avail themselves of this opportunity.” 

PARIS AWARD.—Messrs. Mathias Klein & Son, Chicago, enjoy the unique 
distinction of having received from the Paris Exposition an ‘‘Honorable Men- 
tion” for an exhibit of their goods about which they knew nothing until they 
were notified of the award. It seems that a full equipment of Klein linemen’s 
tools form a part of the collective exhibit in the United States section and had 
been purchased by the commission from a New York agency. The goods were 
entered under the firm’s name, and when the firm was notified of the award it 
was naturally nonplussed until an inquiry brought out the above facts. Since 
the goods were taken out of regular stock and were not intended for exhibition 
purposes, the firm feels highly complimented over the result. 

FAN MOTOR CATALOGUE.—The Emerson Electric Manufacturing Com- 
pany, St. Louis, Mo., has just issued its fan motor catalogue for the season 
of 1901. The catalogue embraces fan motors and ceiling fans for alternating 
current. The various styles of these fans are illustrated. The catalogue con- 
tains a list of parts to facilitate ordering. It also contains a telegraph code 
for the same purpose, There is one page that will be particularly interesting 
to manufacturers of machines of this class, and that is an outline of the patent 
situation. From this it appears that all the motors mentioned in the catalogue 
are manufactured under license from the owners of the Tesla induction patents. 
In addition to this license the Emerson Company owns thirteen United States 
patents, covering valuable features embodied in the machines. The catalogue 
is ready for distribution, and will be sent to any electrical dealer or central 
station upon request. 

“THE LIVING AGE.”—Boston’s long-established weekly magazine, the Liv- 
ing Age, opened its 228th volume with the first Saturday of January. The edi- 
tors of the magazine have been singularly successful in retaining the character- 
istics which gave the periodical its original hold upon the reading public, and at 
the same time broadening its scope and introducing new elements of variety and 
timeliness. All the conditions of periodical publication have greatly changed 
since Mr. Littell established his magazine in 1844, but the old Living Age has 
held its place and is even more indispensable to-day to alert and cultivated read- 
ers than it was half a century ago. It is still the only weekly magazine in its 
field, and its frequency of issue enables it to reproduce the most important ar- 
ticles from foreign, and especially from British magazines, reviews and literary 
weeklies, with a freshness impossible under other conditions. Literature, art, 
science, biography, travel, poetry, public affairs, and the best fiction in short and 
serial stories find a place in its well-stored pages, and there is not a single weekly 
number which does not contain something which intelligent readers of whatever 
special tastes would be poorer for missing. The magazine is published by the 
Living Age Company, Boston. 


THE CUTTER COMPANY, Nineteenth and Hamilton Streets, Philadelphia, 
and 120 Liberty Street, New York City, has just issued a new I-T-E circuit 
breaker catalogue which is a very complete exposition on the subject of circuit 
breaking devices. The catalogue is divided into six sections, each section being 
printed upon a paper of a different color so as to facilitate reference, all the 
instruments of one type being brought together, and making the complete book 
extremely valuable to the engineer. Part “A” is devoted to plain overload in- 
struments, for the protection of light, heat and power circuits; part “‘B” is de- 
voted to “no voltage’ instruments, for the automatic cutting off of apparatus 
from idle lines; part “‘C’” is devoted to plain underload instruments, for the 
protection of storage batteries; part ‘‘D” is devoted to combined overload and 
no voltage instruments, for the protection of motors from overload; part “E” 
is devoted to combined overload and underload instruments, for the protection 
of storage batteries; part ‘‘F’’ is devoted to the laminated edgewise instruments, 
specially designed for railway work. Illustrations are given of all of the various 
types, and templates showing base and switchboard mountings are included 
wherever possible, together with full data as to mounting, etc. In addition to 
the types described and illustrated, the Cutter Company announces that it is 
prepared to build instruments to meet special requirements upon receipt of 
specifications. A copy of this catalogue will be sent by mail to any one interested. 











665,427. ELECTROLYTIC APPARATUS; William T. Gibbs, Buckingham, 
Canada. App. filed Sept. 9, 1895, and Oct. 8, 1900. Apparatus for the elec- 
trolytic production of chlorates from chlorides in which each cell has one 
wall faced with platinum or substance resistant to the action of chlorine, this 
constituting one electrode. The other electrode consists of a bundle of ver- 
tical rods or wires. 


665,437. FLUID PRESSURE REGULATOR; E. M. Hewlett, Schenectady, N. 
Y. App. filed Nov. 22, 1899. A fluid pressure governor for an electrically 
operated compressor, comprising a movable contact controlled by fluid pres- 
sure, a magnet in circuit therewith, and a short-circuiting by-pass around 
the contacts completed by the magnet when the circuit is closed. 


665,449. BRUSH CARRIER; C. W. Larson, Schenectady, N. Y. App. filed 
Oct. 23, 1899. A brush carrier constructed in accordance with the invention 
is caused by a reverse movement of the armature shaft to be moved so that 
the lead of the brushes is changed to the proper point for the new direction 
of rotation of the armature and commutator. 
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665,450. ELECTRIC BRAKE FOR VEHICLES; J. N. Mahoney, New York, 
N. Y. App. filed Feb. 12, 1900. The power to supply the brake is produced 


by the motors when they are run as generators on a short circuit. 


665,459. LAMP TERMINAL; G. B. Painter, Schenectady, N. Y. App. filed 
June 20, 1898. A centre contact for lamp bases consisting of a sheet metal 
strip doubled upon itself and made cylindrical, being closed at one end and 
open at the other and anchored in the insulating material of the lamp base. 


665,470. SUPPORT FOR OPERATORS’ INSTRUMENTS; G. A. Ruther- 
ford, New York, N. Y. App. filed Dec. 24, 1897. A head support for a tele- 
phone instrument provided with a button arranged to support the instrument 
in proper relation to the ear. 


665,486. DYNAMO ELECTRIC MACHINE; E. Thomson, Swampscott, Mass. 
App. filed Oct. 25, 1900. (See Current News and Notes.) 


665,492. ELECTRIC SWITCH; C. L. White and F. W. Cole, Chicago, III. 
App. filed March jo, 1899. Details. 


665,494. LAMP SOCKET; H. C. Wirt, Schenectady, N. Y. App. filed July 9, 
1898. Refers to the shape of one of the terminals. 


665,514. ELECTRIC SWITCH; W. Ely, Providence, R. I. 
1898. Details. 


665,539. MEANS FOR GENERATING ELECTRICITY FROM AXLES OF 
LOCOMOTIVE TRUCKS; M. Moskowitz, New York, N. Y. App. filed 
March 13, 1900. The dynamo is mounted on a movable platform fixed to 
the pilot and is adapted to swing on a centre when the front axle, from 
which it is driven, swings to pass around a curve. 


665,540. MEANS FOR GENERATING ELECTRICITY FROM CAR 
WHEEL AXLES; M. Moskowitz, New York, N. Y. App. filed March 13, 
1900. Same arrangement as preceding for application to cars. 


665,541. ELECTRIC LIGHTING SYSTEM; M. Moskowitz, New York, N. Y. 
App. filed April 13, 1900. A pole changing switch for use on car lighting 
system in which the generator is driven from the axle. 


665,548. TELEPHONIC SYSTEM; L. W. Pullen, Camden, N. J. App. filed 
May 23, 1899. A signalling system utilizing the wires of a telephone system. 


TRANSFORMER; W. S. Moody and W. L. R. Emmet, Schenectady, 
(See Current News and Notes.) 


App. filed Aug. 13, 


665,573- 
N. Y. App. filed Oct. 26, 1900. 

665,582. LAMP SOCKET; H. R. Sargent, Schenectady, N. Y. App. filed Aug. 
14, 1900. An insulating lining for the cap of a lamp socket made of flex- 
ible material so that it can be forced past the retaining lugs which hold it in 
place when once adjusted. 


665,586. DIRECT CURRENT DYNAMO ELECTRIC MACHINE; W. V. 
Siemens and A. Rotth, Berlin, Germany. App. filed Jan. 6, 1900. (See 
Current News and Notes.) 


665,609. ELECTRICAL BATTERY; C. B. De Lamarre, Biloxi, Miss. App. 
filed Aug. 15, 1900. Details. 

665,625. PRIMARY BATTERY; H. S. Amwake, Camden, N. J. App. filed 
March 2, 1900. The plates of the battery have V-shaped lugs which rest in 
V-shaped sockets in the edge of the jar. 

665,636. ELECTRIC CABLE; R. K. Gray, London, Eng. App. filed May 23, 
1900. An insulating coating of plastic material is interposed between the 
conductor and a coating to prevent displacement of such material. 

665,639. TELEPHONE TRANSMITTER; Takeo Iwata, Tokio, Japan. App. 
filed Oct. 25, 1899. Two carbon cups containing a loose mass of granular 
carbon have their open ends opposite a diaphragm, one cup on each side of 
the diaphragm. The carbon exerts a light pressure whereby each of the 
cups is caused to vary its resistance simultaneously. A membrane loosely 


attached is interposed between the mouthpiece and the microphonic ar- 
rangement, which acts as a damper of unnecessary disturbances of the air 
which would otherwise interfere with the purity of the vibrations received 
on the microphone. : 
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665,679. ELECTRIC BATTERY; R. E. Hall, Bridgeport, Conn. App. filed 
Dec. 15, 1899. The oxide of copper is contained in a chamber having two 
porous walls and two transparent walls, the vessel being inserted in the bat- 
tery jar. 

665,704. ELECTRIC FURNACE; G. S. Strong, New York, N. Y. App. filed 
April 4, 1896. The material to be acted upon is fed through tubes and itself 
forms the electrode; it is heated by the same current which supplies the arc 
immediately before it enters the furnace. 


665,734. TYPE PRINTING TELEGRAPH; A. Franke, Berlin, Germany. App. 
filed Jan. 18, 1899. Details. 


665,782. PRIMARY BATTERY; H. K. Hess, Philadelphia, Pa. App. filed 
Jan. 11, 1899. A piping system for conveying the liquid to the cells. 





665,539-—Means for Generating Electricity from Axles of Locomotive Trucks. 


665,783. PROCESS OF REGENERATING SPENT ELEMENTS OF PRI- 
MARY BATTERIES; H. K. Hess, Philadelphia, Pa. App. filed July 13, 
1899. The spent liquors of a two-liquid battery, with the decomposed zinc, 
are placed in a regenerator so that when a current is passed through the 
regenerator the chromic acid and sulphuric acid will be regenerated and the 
zinc collected in suitable pans. 


665,784. APPARATUS FOR REGENERATING SPENT ELEMENTS OF 
PRIMARY BATTERIES; H. K. Hess, Philadelphia, Pa. App. filed Aug. 
9, 1899. Apparatus for carrying out the preceding method. 


665,788. ATTACHMENT FOR TELEPHONE; D. Laing and G. M. Ferry, 
Duquesne, Pa. App. filed May 2, 1900. An arm having a universal joint 
and adapted to carry the transmitter and receiver. 


665,798. ELECTRICAL MEASURING INSTRUMENT; Camillo Olivetti, 
Ivrea, Italy. App. filed Aug. 9, 1900. In the core carrying the winding is a 
cylindrical bore eccentric to the axis of the core and half filled with a semi- 
circular plug. A shaft with two radial soft iron rings at an angle is pivoted 
so that its centre coincides with the centre of the bore; the chamber con- 
taining the rings, which latter have their edges in close proximity to the 
surface of the bore, is closed air tight. Current in one direction through 
the winding causes the rings to be attracted by the plug in one direction, 
and, when reversed, in the opposite direction, and the close fit causes the 
pointer attached to move slowly. 


665,801. ELECTRIC BURGLAR ALARM; J. W. Rough, Orleans, Ind. App. 
filed April 2, 1900. Details of an alarm system by which, in addition to the 
alarm, a photograph of the intruder is obtained and a phonograph is set 
loose to call out any desired words. 


665,810. APPARATUS FOR GENERATING ELECTRICITY; J. Stretch, 
East Orange, N. J. App. filed May 21, 1900. A platform carrying a dy- 





665,421.—Machine for Restoring Insulated Wire. 


665,664. SYSTEM FOR HEATING CONDUCTORS OF THE SECOND 
CLASS; C. D. Raab, Kaiserslautern, Germany. App. filed April 30, 1900. 
(See Current News and Notes.) 

665,667. ELECTRICAL MEASURING INSTRUMENT; L. B. Atkinson, 
Cardiff, Eng. App. filed June 8, 1900. Details of an instrument in which 
the position of a float on a body of liquid is caused to vary by the flow of 
current to be measured. 

665,676. JUNCTION BOX FOR ELECTRICAL CONDUCTORS; E. T. 
Greenfield, New York, N. Y. App. filed July 9, 1900. Removable disks are 
temporarily inserted in the entrance holes of the junction box. 


JUNCTION BOX FOR ELECTRICAL CONDUCTORS; E. T. 
Details adapting the 


665,677. 
Greenfield, New York, N. Y. App. filed July 9, 1900. 
box for attachment to the ceiling. 


665,704.—Electric Furnace. 


namo is caused to traverse a circular track by the wind acting against a sail 
also carried by the platform, and the motion is utilized to drive the dynamo. 

665,827, MANUFACTURE OF STORAGE BATTERY PLATES; J. L. 
Creveling, New York, N. Y. App. filed May 23, 1900. A process of pro- 
ducing a porous plate consisting in spraying molten metal against a collector 
and causing the sprayed metal, before it reaches the collector, to pass through 
an oxidizing flame. 

665,848. TELEPHONE SWITCH; N. Bassett, Philadelphia, Pa. App. filed 
May 3, 1900. Details of a device to prevent the accidental leaving open of 
the circuit by failure of the user to replace the switch lever to the initial 
position or contact. 

665,856. ELECTRIC BURGLAR ALARM SYSTEM; E. Biedermann and L. 
A. Heine, Chicago, Ill. App. filed April 23, 1900. Details. 











